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In the background can be seen 
some microwave aerials situated 
on top of the Casino building at 
Cassel near the French coast. These 
were used to relay television pro- 
grammes to and from Swingate, 
near. Dover, during thc week of 
programme exchanges between 
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which has been termed “Euro- 
vision.” A short article appears on 
page 32. 
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Specifications 


Power Handling Capacity 12 watts (Peak) 


Fundamental Diaphragm 
Resonance 50 c.p.s. + 5 c¢.p.s. 


Frequency Response 45-12,000 c.p.s. 


Voice Coil Impedance 
at 400 c.p.s. . . 8.4 ohms. 


Air Gap Flux Density 13,000 Gausses 
Total Flux rife Mya ys 276,000: Lines 
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% THE IDEAL GENERAL PURPOSE UNIT 
*% LOW PRICE — GOOD QUALITY 


Available as a Complete Deck or in Kit Form (exclusive of 
tape). Will take 3M (Minnesota Mining and Mfg. Co.) tape 
or other standard tapes. Tape speed approximately 74 inches 
per second. Extra pulley wheel can be supplied to increase 
speed for high fidelity. Working instructions, wiring diagrams, 
and suggested amplifier circuit included in kit. Deck available 
mechanically assembled requiring only wiring to motors and 


main switch which are provided, also record/playback head. 


Sole New Zealand Distributors: 


TURNBULL & JON 


AUCKLAND WELLINGTON CHRISTCHURCH 


: 
BEST BUY IN TAPE aecondl? 


SPECIFICATIONS 


TOP PLATE: 122% in x 10% in.; finished in 
Grey Crackle; overall depth, 5 in. 

MOTORS: Two A.C. One direct drive on to 
capstan; other high-speed rewind. 

CAPSTAN: Heavy solid brass. Engine turned 
in one piece, guaranteeing perfect accu- 
racy; rotates on half-inch ball-bearing. 
Rubber drive fitted. Cemented and fin- 
ally ground in position. 

SPOOL SPINDLES: Of high-quality steel, 
revolving on solid gunmetal brackets on 
ball-bearing centres. 

TAPE GUIDES: Finished in chromium. 

MAGNETIC ERASE HEAD: Designed exclu- 
sively for Tape Recorder use. 

RECORD/PLAYBACK HEAD: Low imped- 
ance; circular mumetal stacks of 0.008 
thick laminations; built up to 47 in.; 
wound to close tolerance and set in 
rubber with outer case finished in chro- 
mium. 

CLUTCH: Adjustable spring-loaded clutch 


on each spool. 


ES LTD. 


DUNEDIN HAMILTON 


PALMERSTON NORTH INVERCARGILL 


ee 
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Current < 
production type 
Substantially 
leduced 


This price reduction makes world-famous 
RADIOTRON tubes available to you at 
more than competitive prices. They are now, 
in effect, the ultimate in valve value. Ask 
your local NEECO branch for further de- 
tails. 


Sole New Zealand Distributors: 


NA TIONAL ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 

Auckland, Wellington, Christchurch, 

Dunedin, Hamilton, Wanganui, Hastings, 
Invercargill. 
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NOW AVAILABLE 
to the GENERAL PUBLIC 
... and EXEMPT SALES 
TAX 


VICTOR Greyline 16mm Sound-film Projector 


COMPLETE EQUIPMENT with separate 12" Audiom Speaker NOW £964 


@ See the famous and exclusive Victor @ Inquire about the New Victor Eckco- 
Safety Zone film-protection features, and sound Unit to record and play back 
hear its unsurpassed sound reproduction. your own sound track. Can be used with 


ALL model Victors. 
TRADE INQUIRIES TO N.Z. DISTR IBUTORS: 


A. R. HARRIS COMPANY LIMITED 


74-76 MANCHESTER STREET CHRISTCHURCH, 


AS MAGNETOPHON TAPE 


The Finest Magnetic Tape in the World 


Here at last is a two-layer tape that will give complete resistance 
against dampness and absolute dryness. After prolonged storage, 
even under moist conditions, it may be repeatedly sharply creased 
without subsequently tearing or breaking when subjected to undue 
stress or strain. The reels, made of new Polystyrol, will not crack 
or warp. Made by BASF, who were the first to develop high-fidelity 
magnetic recording, Magnetophon Tape owes its remarkable proper- 
ties to its PVC base. Available in 600 ft. and 1200 ft. reels. 


—EEEEE 


@ Increased high-frequency response making higher fidelity possible at lower 
speeds such as 33 and 74 inches per second. 


@ Greater overall sensitivity (up to 12 db. higher at 1000 c/sec.). 
@ Breaking strain 2.3 kilograms, or just over 5 lb. 


@ Permanent stretch at a load of 2.2 lb. is less than 0.04% of the length under 
strain. 


Further details available from sole New Zealand Distributors: 


DIRECT IMPORTS (N.Z.) LTD. P.0. Box 72, Hastings 
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New Zealand Agents: 


E.M.I. SUPPLIERS 


(Trade Division of H.MV. (N.Z.) Ltd.) - r 
P.O. Box 296 162-172 WAKEFIELD STREET, WELLINGTON Phone 54-890 
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AWA Magictape RECORDER 


gives 
High-fidelity Reproduction with 
Simplicity of Operation 


% Extremely portable * Records anything 
% Two channel recording > Instant playback 
% Complete Erase. 


No tracks, no needle .. . no scratch, no wear. 
Supplied in two models, each complete with 
microphone, spool of tape and empty spool. 


Model ST3: I hour recording—tape speed 
74 in. per second. 


Model ST4: 2 hours’ recording—tape speed 
32in. per second. 


For further inquiries refer to New Zealand Distributors: 


Amalgamated Wireless (Australasia) Ltd. 


P.O. BOX 830, WELLINGTON. P.O. BOX 1363, AUCKLAND. 


bite POINT IS- 


THAT WE CARRY A COMPREHENSIVE RANGE OF GRAMOPHONE 
NEEDLES AND CARTRIDGES 


L850. Lanse ds 
Garrard T.O. Magnetic cartridges 1 16 6 B.S.R. GU4 cartridge (with stylii) 117 8 
Twin styhit 9 sec sem 18 0 Standard styl wat! 6 aa Be 8 6 
Garrard T.O. Crystal cartridges 114 0 Bios USE LI ag ae 3 iia vee 9 0 
Peas necias i ae ee oe ihe : f B.S.R. Monarch cartridge _ ..... eee 2 1 iy 23 
G Ger ee Seen ae is Bre Oe Standards Styli’: 0, kc. a. 10 9 
arrards bat PM iessty ie Pee ees 12 6 L.P. stylii 10 9 
Ronette 2.0. Cartridges. oo. gas B22 G4 Si Sawa ae Pe ee sect 
Standard stylii n,n sm 2:6 Decca standard stylit 100 nk see 13°54 
EePs Styl a. to ties Oe 8 6 L.P. stylit ce ene on 14 0 
Walchris replacement heads Eee 17. <6 Acos' GPOrcartridges. 225 9S. =. sae SO) 


And Many Others AVAILABLE AT 


ona Vi 
Bear's of Willis Street 


31 WILLIS STREET, WELLINGTON, P. BOX 1243 
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WATCH OUR NEXT ISSUE 


FOR FULLEST PARTICULARS AND 
SPECIFICATIONS OF 


= 
Eis NI 
RADIOCORDER 


THE LATEST TAPE RECORDER DEVELOPMENT 


K. D. LOCKHART LTD. 


P.OBOX 3796; 1384 PRINCE S=s:EREE IG DUNEDIN. 


ULTIMATE 


Tops also in Commercial 


Intercommunication Equipment 


Save those costly man hours. Talk— 
don’t walk! And increase the effici- 
ency of your organization. Each in- 
stallation requires its own design. 
... ULTIMATE’S Skilled Techni- 
cians are at your service! 


Fill in the Coupon and Post to us for 
further details of the Ultimate  Inter- 
communication Systems. 


Address 


Adore renee eieneesensencasereseeeeeserecer Deneenwernenreunseeasersenerassessnseueeessereateseaseery 


Name of Firm 


RADIO (1936) LTD. %'s watue nove 
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HELICAL MEMBRANE 
COAXIAL CABLES 


The Helical Membrane cable was developed primarily for radio-frequency 
applications to provide a highly efficient construction which would not have 
the same frequency limitations as disc-spaced cables. The insulation is 
comprised of a thin Telecothene* tape spirally wound edge-on around the 
inner conductor. A practical method of achieving this basic form of the 
insulation was sought unsuccessfully for many years until Telcon succeeded 
in overcoming the difficulties involved. In the practical form which has been 
realized, the effective permittivity is as low as that of any commercial form 
of disc-spaced cable, whilst tests indicate that an extremely high degree of 
uniformity has been achieved. In combination with an aluminium sheath as an 
outer conductor and a watertight covering, it has electrical characteristics 
closely approaching the optimum and yet is mechanically robust and reliable. 


FULL ELECTRICAL AND MECHANICAL DATA OF TYPES 
AVAILABLE ON REQUEST. 


*Telecothene ARE, is polythene processed by Telcon to provide specific 


TELCON 49’ CABLES 


ar 


New Zealand Distributors: 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 


P.O, Box 830, Wellington. P.O. Box 1363, Auckland. 


WMagnavox 


ae quality speaker renowned for dependability and 
fine performance. 


* Centre pole Magnetic Units 

* Detachable interchangeable Diaphragm Units 
* Positive and permanent alignment assembly 
* Tropic proofed 

* Dust proofed 

* No service problems. 


Sole New Zealand Agents 


C. R. PEOPLES and CO. 
Globe Chambers, 
11 Swanson Street, Auckland, C.I. 
Telegrams: RELAY, Auckland. Telephone: 44-333 


Diktributcra: Wellington City and Hutt Valley, lElectro-Technical Industries Ltd., P.O. Box 2359, Wellington. 
South Island, Taranaki, Hawkes Bay, pretington (exclusive of City and Hutt Valley), W. S. Green & Co. Ltd., 
P.O. Box 2303, Wellington. 
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B-A-N-D 
Oly S-P-R-E-A-D 


S BASIC KIT—TYPE B-9 


Completely assembled, wired, and tested up to converter tube. 
Fitted to sturdy 8/9 valve, plated steel chassis. 

Accurately aligned to dial calibration. 

You merely add I.F. and audio stages. 


The spread on shortwave makes shortwave tuning easier than 
broadcast. 


IDEAL as base for really high-quality RADIOS, TUNERS, 
RADIOGRAMS, etc. 


Details: 


49, 31, 25, and 19-metre bands, plus broadcast. Extremely accurate cali- 
bration and frequency stability. Split stator tuning condenser and tem- 
perature compensated oscillator. Only three simple adjustments neces- 
sary to completely align each bandspread band. Handsome floodlit dial 
scale. Effortless tuning from high ratio 24/1, ball-bearing spin wheel 
drive. Gang isolated from mechanical and electrical vibration and noise. 
Bandspread calibration linear and marked in 100 k/c divisions and 
fractions thereof. A 0-100 logging scale also provided. “BAND,” “TONE 
& GRAM.” indicators fitted. Special A.V.C. system provides shorter 
time constant on shortwave to rapidly compensate for fading signal. 
Polystyrene low-loss adjustable slug coils throughout. Full instructions 
and suggested I.F. and audio circuits. 


Price: 
£16/19/7 (retail), less valves, plus packing and postage. 
(Valves, £1/5/6; packing, 4/6; postage, 6/6, approx. ) 
See them at our Stockists, or write 
direct for full particulars. 


INDUCTANCE SPECIALISTS LTD. 
157 THORNDON QUAY = :: ~—:: += WELLINGTON 
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S.A.R.E,G. TAPE RECORDER 9 
FOR SALE “R and E 
One professional $.A.R.E.G. Tape Recorder (French), ana uJ 


built in two transportable units. 
2 inputs 50 ohm convertable to high impedance. DIGEST OF GiIRCUITS : 
Mixer and master gain and compensation controls. 
Monitoring in or through third head play-back. 
Centinuously variable bias. : No 3 
D.B. level control meter. : “ 
Speeds 30 inches or 74 inches per second. ; 
Tape standards—1200 or 3279 feet. ; PRICE 3 6d 
All factory data available, S: a 

Landed cost £400—What offers? 


RADIO SOUND & SERVICE LTD., To be published shortly 
P.O, Box 6278, Wellington. 


Order from your nearest bookseller 


i from 
“R. & E.”” TECHNICAL PHOTOGRAPHS or radio dealer, or fro 


Copies of original designs produced in our labora- a H 
tory and featured in these pages are available, Prices . Radio & Electronics (N..2) Lid. 
are: Size 6m. x 4in, 3s. 6d.; 8 x 6, 4s. 6d.; 10 x 8, : 
5s. 6d. Please remit cash with order to Radio and P.O. Box 8022, Wellington 


Electronics (N.Z.) Ltd., P.O: Box, 8022, Wellington. 
a! 
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BEACON RADIO LIMITED 


Corner BROWN and FITZROY STS. PONSONBY, AUCKLAND. P.O. BOX 2757. TELEPHONES 14-704 13-390 


| MANUFACTURERS OF ALL KINDS OF 
| TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 
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CAR RADIO. 
AERIALS 


@® Engineered to overcome all weaknesses, 
mechanical and electrical, previously encoun- 
tered in car aerials. 


® Finished in high-quality high-lustre chromium 
plate, in harmony with the finest cars on the 
road. 


@ Patented features and skilled workmanship 
set an entirely new standard in efficiency, 
durability, and appearance. 


Type UA/SA-4 MP. Type UA/SPT-4 
4 section 4 section 

side mounting wing mounting 
Length: Length: 

extended 100 in. extended 78 in. 

retracted 27 in. retracted 6in. 


Features common to UA/SPT-4 and 
UA/SA-4 MP. aerials are: 


@ Water Seals in all sections, ensuring good 
electrical contact under all weather condi- 
tions. 


@ Long phosphor bronze contacts. 


@ Well-designed adjustable insulators. 


@ Low-capacity coaxial leads 51lin. long for 
minimum signal loss. 


In addition, UA/SPT-4 incorporates many electrical and 
mechanical features not found in any other make of car aerial. 


IT IS SOUND ECONOMY TO INSIST ON U.A. GAR AERIALS 


SOLE NEW ZEALAND AGENTS: 


ALLUM ELECTRICAL CO. LTD. 


AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN HAMILTON 
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HI-FI AUDIO AMPLIFIER 
TYPE PFOf 


TECHNICAL SPECIFICATION 


Power Output: 12 watts; 15 watts peak. 


Output Transformer Tappings: 3.75, 6.6, 
15, and 60 ohms impedance. 


Noise and Hum: — 90 db. on 15 watts. 
Distortion: Less than 0.1 per cent. 


Damping Factor: Adjustable from 35 to 
infinity, 


Frequency Response: Substantially flat 
from 2 c/s. to 160 kc/s. 

Negative Feedback: 26 db. 

Sensitivity: 0.4 volts for 12 watts output. 


Valves: 2 KT66 (Osram), 1 ECC33 (Mul- 
lard), 1 ECC35 (Mullard), 1 GZ32 
(Mullard). . American equivalents: 
61.6, 0SN7, 6SL7, and 5V4. 


Amplifier and Pre-Amplifier complete with 4ft. Mains Input. 100 to 150 volts and 200 to 


interconnecting cord £78 Os. Od. 250 volts A.C. 50/60 c/s. 
PRE-AMPLIFIER PF. 91A TECHNICAL SPECIFICATIONS 
Power Required; 6.3V. 1.3A. and 450V. cords; (4) magnetic pick-up with 

4.0mA. H.T., derived from PF 91. compensation for N.A.B. records; 

(5) magnetic pick-up with compen- 

Sensitivity: [rom 3 to 120 millivolt, de- sation for L.P. records; (6) micro- 
pending on input facility used for 0.5- phone, 


volt output. ea he : 
: : ; (b) Bass: Continuously variable from 
Noise and Hum: Approximately — 60db. -— 12 db. to + 15 dh. at 40 c/s. 
on 0.5 volts. ; : 
(c) Treble: Continuously variable from 


Valves: 2 ECC40 (Mullard) no known ao dpe sp b2neb, at Hi ka/s, 
eqanialent. (d) Cut-off Filter (four positions): 4 
Gontrols: Kkefss #) dc0/s.,o) 1 2ke/s.2 -and:. OUT 


‘ Ge : (no cut-off). 
(a) Selector (six positions): (1) radio/ 


tape; (2) crystal pick-up; (3) mag- (e) Graded Volume Control combined 
netic pick-up with compensation for with mains ON/OFF switch (in 
Standard British (78 r.p:m.) re- parallel with switch on PF91), 


Independent Test shows these specifications to be met in full 
Distributed by 


GREEN and COOPER LIMITED 


RADIO ENGINEERS 
Phone 54-418 Telegrams: “Fidelatone” 43 Lower Taranaki Street, Wellington 


“SOUTH ISLAND LIMITED” 


MOST POPULAR PASSENGER SERVICE 
BETWEEN CHRISTCHURCH AND 
INVERGARGILL 


From Christchurch to Dunedin in 7% hours; 


VOLUME CONTROLS to Invercargill in 114 hours; the “South 


Island Limited” every Monday, Wednesday 
and Friday offers you inexpensive travel 
comfort in all kinds of weather. 


With other supporting express services, 


there are fast trains every day between 
Christchurch and Invercargill; and either 
two or three convenient services most days 
between Christchurch and Dunedin, serving 
all important intermediate towns. 


“ ’ And remember . . . the “South 
The Worlds best by _ every Island Limited” is the fastest land 
test. transport service between Canterbury, 
NEW ZEALAND AGENTS Otago, and Southland. 
W. 5. GREEN & CO. LTD., Go By Train This Spring! 
P.O. Box 2303, 
Wellington. 
Tel. 36-929 Tgms. GREENAGE. 
(S27) Ay LD Nall NI 
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Fred Rothschild and Son 


79-83 PRETORIA STREET, 
PiOw BOR .1 70; ce) LOWER HUTT. 


announce new agency for 
“ALLGON” AUTO AERIALS 


Available in cowl, sidemount, centre wind- 
screen and communication types, finished in | 
chrome on brass, with top section of stainless 
steel. 


. gio® 
welli® rc 
493) otc 
Q3, Cs 


All aerials supplied with cable and con- 


nectors. 
| | A, 8°" 
| Easily fitted to any make of vehicle. AN AW 
Guaranteed against faulty workmanship and WW 
materials. Bol 
TRY THESE NEW AERIALS IN YOUR | 


CAR NOW. | 


New stocks on hand. If your regular dealer 
cannot supply, write to us for the name 
of your nearest stockist. 


Trade Inquiries are invited 


Senne neem ia 


These are the tests of high fidelity . . . not 
claims, not boasts. That’s why Collaro, con- 
fident of the results, invites you to compare. 
Collaro has developed an entirely new turn- 
table drive mechanism, and thus has succeeded 
in achieving performance considered impossible 
in earlier record changer designs. Rumble, 
wow, and flutter are virtually eliminated. 
Mechanical operation is smooth. . . gentle to 
the record and to the delicate stylus. 


And while you are comparing these, look at 
the construction. Note that there are no inter- 
mediate drive wheels employed and no belts to 
slip or to replace. Rotate the turntable and 
observe how freely it spins. This is the 
combined result of dynamic balance and ball- 
bearing suspension. Now lift the turntable. It’s 
heavy . . . intentionally weighted to give fly- 
wheel action for constant, steady rotation. 
You'll notice that the turntable is rubber 
covered. Important . . . because unlike other 
materials in use this surface does not shed; 
and dust and grit particles cannot become 

imbedded. On the underside is a 4-pole motor 
FULLY AUTOMATIC with self-aligning oilite bearings for silent 
steady power. 


3-SPEED RECORD CHANGERS You will also discover that the Collaro changers 


are absolutely jam-proof; that they auto- 
for 7,10 and 12 inch Records matically shut off at the end of the last record: 


that the tone arm is ball-bearing mounted, and 
tracks accurately with as little as 3 gram stylus 
pressure, 


Remember these features . look 


| WITH ANY RECORD for them . . . compare them ; - . and 


you will agree that Collaro really makes 


CHANGERS IN THE FIELD high-fidelity record changers for high- 


fidelity record reproduction. 


REGARDLESS OF PRICE a 


for RUMBLE 
| FLUTTER 
| and WOW 


| Model 3/532 Intermixes 10 
and 12 inch records _..... STA 519 36 


Model 3/544 Single record 
DAV ERGs: 0. Remeron £8 12 6 


| STOCKED BY LEADING RADIO 
| RETAILERS EVERYWHERE. 


New Zealand Distributors: 


RUSSELL IMPORT CO. LTD., so > 
P.0. Box 102, - Wellington. <a 
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Hi-g Crystal Pick-ups and 


Cartridges 


Pick-ups and pick-up cartridges incorporating the 
Acos Hi-g development will track with ease any 
records likely to be available at ann time. 


12 


P.O. Box 2630 


A Dil PIN oe! I we a 


GP20 Hi-g. The well-known GP20 pick-up 
fitted with new interchangeable Hi-g heads 
type HGP39 will track with ease ALL re- 
cords now coming on to the market. Avail- 
able with sapphire or diamond styli. 


HGP33-1. A Hi-g turnover cartridge fitted 
with two easily replaceable styli for both 
standard and long-playing records. 


HGP37-1. A Hi-g turnover cartridge fitted 
with two easily replaceable cantilever sap- 
phire styli for both standard and: long- 
playing records. 


HGP35-1. Plug-in type Hi-g cartridges for 
either standard or long-playing records; 
fitted with cantilever sapphire styli; for use 
with Garrard units RC90, RC111 and TA 
series. 


Crystal Pick-up 


oe 


GP30. Dual sapphire stylus turnover pick- 
up giving good quality reproduction of 
standard and long-playing records with 
simplicity of handling. Changeover effected 
by single turn of clearly marked knob. 


Magnetic Pick-ups 


6. 


GP32. A robust and reliable moving iron 
pick-up at a modest price with a remarkable 
performance; output half volt; range 100- 
6.000 c/s; for standard records only. 


GP31. Magnetic pick-up head only, with 


adapter for replacing acoustic sound boxes; 
characteristics similar to GP32. 


Manufactured by 


COSMOCORD LIMITED 


Enfield, Middlesex, England. 


Sole New Zealand Representative 


DAVID J. REID 


271 Victoria Street, West 


Auckland Telegrams: DAVRED 
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GEC. 


Germanium Triode GET I 


POINT CONTACT TYPE 


now available 
to all electronic 
equipment 


manufacturers 


COLLECTOR CURRENT mA(I¢) 


EMITTER 


COLLECTOR 
(coveo BLUE 


\ 


\ 
\<—— 100 mw 
I.5mA \ LIMIT 


<2mA 


| RT Ar TTL SL a0 
ie —-10 —20 —30 -40 —50 
<3V COLLECTOR VOLTAGE (V,) 


Many progressive designers have 

made full use of the range of G.E.C. germanium 
diodes to save power consumption and space. 
Now the release of the GET | —a 

germanium triode (transistor) of the 

point contact type — will enable more designers 
to reap the benefits of this important development 
in radio and electronic engineering, where the 


potentialities of the GET | are manifold. 


For further information write to 


Osram Valve and Electronics Dept., 


RATING 
V.. (collector voltage) for short- 

circuit stability at V,—0* -30 max. V 
V. (DC) —50 max. 
I. (collector current) DC 15 max. mA 
Top (operating temperature) 354) max... °C 
P. (collector dissipation) 100 max. mW 


Subject to p, max. not being exceeded. 


*V emitter voltage. 


Vv 
V 


CHARACTERISTICS 
fat V.= -30 {2 max. mA 
c |1, (emitter current)=0j | average mA 
V. «(at |.=2 mA) 3 max. 
1.5 average 
Se fat V.=-l0 ) 2 min. 
gn U1, range 0-ImA J 2.5 average 


GENERAL The GET | is hermetically sealed 
in a metal can, which is insulated from the 
electrodes. The can may be earthed when 
necessary. 


BRITISH GENERAL ELECTRIC COMPANY LIMITED Wellington, Auckland, Christchurch, Dunedin 


ENGINEER and SERVICEMAN. . . 


Have you ever wished that you could re-equip your 

laboratory and test bench with the most modern and highest 

quality test equipment and instruments that you KNOW 
you really need? 


OF COURSE YOU HAVE! 
NOW IS THE TIME TO DOIT... 


SWAN ELECTRIC WILL MAKE IT EASY FOR YOU! New 


eS acl ep Zealand’s finest range and greatest stocks of modern test 
SIGNAL GENERATOR equipment are available to you— 


ON 


LOW 


DEPOSIT 


EASY 


TERMS! 


Swan Electric will arrange for you one or a series of in- 
struments on a hire purchase plan involving you only in a 
low deposit and moderate monthly payments. 


THROW OUT YOUR OBSOLETE EQUIPMENT! 


.__s_si.désés.s. MAKE ARRANGEMENTS WITH YOUR NEAREST 
COSSOR PORTABLE OSCILLOGRAPH SWAN BRANCH IMMEDIATELY 


“ADVANCE” 
Standard and Sub. Standard Signal Generators 
Audio Generators 
Constant Voltage Transformers 


“COSSOR” 

Double Beam Oscillographs 
Portable Oscillographs 
Camera and Motor Drives 
Television Pattern Generators 


“PALEC? 
Valve and Circuit Testers 
Vacuum Tube Multimeters 


bl 8 P L.*? 
Resistance and Capacitor Bridges 
PALEC VALVE AND CIRCUIT TESTER Super-range Multimeters 


WELLINGTON - CHRISTCHURCH 


HIGH EFFICIENCY 
SPEAKERS FOR PUBLIC ADDRESS. EX STOCK 


BeeeorRIX:. | “EDA” 


SELENIUM RECTIFIERS SPECIALIZED INSTRUMENTS 
(ISOTOPE DEVELOPMENTS LTD.) 

IN VOLTAGE AND CURRENT RATINGS FOR USH IN“ RADIOACTIVITY_-X-RAYS 
TO SUIT ALL APPLICATIONS NEUCLEONICS AND ELECTRONICS 


“COLTON” 


SAPPHIRE AND DIAMOND NEEDLES 


TO FIT ALL TYPES OF PICKUPS 
A VITAL LINK IN THE CHAIN OF 
FULL FREQUENCY REPRODUCTION. 


TEEVEE 
. RADIO LTD... 


ALBERT ST. AUCKLAND 43-216 
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De Luxe 5-valve (with Magic- 
eye) Broadcast Superhet for A.C. 
operation. Cabinet in Light or 
Dark Oak. 


Model Y 
£17/17/- 


Model ‘71 


£29 /\17//6 


ye 74 i A 
only | 


4 £22/10/-—— = @ 
ae Your Best Buy for $4 


See the Pye ‘74’ and see for yourself how perfectly 
it will fit in with your home furnishings. Model 
‘74’ in light or dark oak is the perfect radio for 
lounge, dining room or bedroom, no matter how 


: your home is furnished. Be sure you hear the 
‘74’ at your Pye dealer today. 
Radio and Telov sl 
QLUNYWVL 


Look for the distinctive PYE trade-mark at better radio dealers everywhere 
or for your nearest PYE Agent, write direct to: 


PYE (NEW ZEALAND) LIMITED 


P.O. BOX 2839, AUCKLAND 


Car-Sets and the Radio Dealer 


There is one branch of radio business which is by no means negligible in volume or potential earning 
capacity, but which seems to have drifted right out of the hands of the radio dealer. Needless to say, we 
refer to the sale, installation, and maintenance of car radio receivers. There would be little point in tracing 
the history of this development, but there is little doubt that the members of the radio trade are at least 
partly to blame. How many dealers today are willing to do anything about car radios? Many of them 
will not touch car-set servicing, nor are they at all keen to sell car-sets because they do not want to cope 
with the problems of their installation. To some extent, this is due to their having no drive-in facilities 
for the cars, but we suspect that the real reasons are to be found in the so-called difficulties attaching to 
jobs connected with car radios. For example, many dealers (or their servicemen) refuse point-blank to 
take a set out of a car for servicing. They may condescend to work on it if it is delivered on to their 
| bench, and provided they do not have to put it back again. This attitude is merely a dislike for part o! 
the job! Not that the installer and taker-out of car-sets does not deserve a good deal of sympathy some- 
| times. He does. Then, again, many servicemen and dealers seem to have a rooted conviction that car-sets 
are an invention of the Devil, which do nothing but pick up ignition interference and vibrator hash! As 
such, they argue, car-sets should be avoided like the plague by anyone who hopes to make his business 
pay. 


We have mentioned these attitudes because they co-exist quite often with a complaint that car-radio 
business has been taken out of the hands of the dealers. The logical question at this stage is, “By whom?” 
| Presumably, by the set manufacturers, in diabolical collusion with the motor industry. Those dealers who 
voice this complaint, and who profess to believe that they are well shot of the business anyway, really 
cannot have it both ways. It would be far too strong to say that the radio dealers have lost the car-radio 
market through apathy, because other even more powerful factors have been involved. Such a statement 
would have more than a grain of truth, however. 


The point at issue today is clear, however. It is whether the radio dealer (a) should, and (b) can, 
retrieve the situation. Our own opinion is that the radio dealer should get back into car-radio business, and 
that, if he wishes, he can. Far be it for us to dictate to anyone what sort of business he should go in 
for. By saying he should, is meant that by not doing so he is passing by an opportunity of doing additional 
business, and therefore of increasing his own earnings. We mean, also, that, by training and experience, 
the radio dealer should be able to make a good job of such specialized business. Unfortunately, many 
dealers have never tackled it, and have no desire to, for reasons already stated. In other words, their 
training and experience have not fitted them for the job, but they can learn. There is nothing mysterious 
about making car-sets perform satisfactorily. True, they do have special problems of their own, but even 
these are not as difficult as they once were, for modern methods have made the lot of the radio man a 
much happier one than it used to be. The problems are rational ones that can be solved in a_ logical 
| manner, and there is no reason why any competent radio man who so desires should not become pro- 
| ficient in this specialized branch of his art. 


One of the difficulties confronting anyone who contemplates making a start with car work is that there 
appears to be very little published information on the subject. That is where “Radio and Electrical Re- 
view” might be able to help, and we hope to commence in an early issue a series of articles discussing 
| the technical problems involved. 


| Apart from “know-how,” there are other difficulties which are connected more with the financial side 
of things. Some dealers believe that unless they have first sold a car-set, thus obtaining the retailers’ 
profit, it is not worth their while to provide maintenance for it. There is certainly something to be said 
for this view, although the point is obviously a debatable one, but we think the attitude betrayed by it 
is wrong. If one is selling a complex piece of equipment which is bound to need maintenance sooner or 
later, there is surely some sort of obligation to ensure that the necessary servicing facilities are available 
| to the purchaser. There is no @ priori reason why servicing should be done in a profitless manner, so that 
any dealer who wants to cash in on the sale of car-sets should be quite ready to provide service on 
them. Not the least important aspect of the matter is the goodwill that the dealer can build up with the 
buyer of a car-set. If the installation is carried out in a workmanlike and expeditious manner, the 
customer is more than likely to come to the same dealer for his domestic radio requirements, when they 
arise. No one, we repeat, is obliged to sell car-radios; it does seem, however, that there are some golden 
| opportunities going to waste. Some astute dealers have even managed to make capital out of the fact 
that the motor dealers are often unable, through lack of specialized knowledge, to install the sets they 
sell, and contract to do all their installation and maintenance for them. These firms are managing without 
the retail mark-up on the sets! 


Nevertheless, it is a pity that the radio dealers have lost a good deal of the car-set business, because, 
logically, it should be theirs provided they are prepared to back sales with service, and real service at 
that. 


If those who would like to be in this line complain that they find difficulty in obtaining supplies of 
sets to sell, we can only reply that things will not necessarily be thus for ever, and suggest that a worth- 
while preliminary to going into car-radio business would be to set up the machinery for carrying out 
maintenance on some of the thousands of sets that are now in service. Many of these are now reaching 
the age where they will start to need maintenance, and they will provide a wealth of experience for 
| anyone who is interested, 
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A HIGH-FIDELITY SYNCHRODYNE TUNER 


INTRODUCTION 


Those who were readers of “Radio and Electronics” 
in 1947 may remember an article in the September 
issue of that year, describing a new type of radio re- 
ceiver called the Synchrodyne. This receiver worked 
on an entirely new principle, invented by Dr. D. G. 
Tucker, who at that time belonged to the research 
staff of the British Post Office. The theoretical ad- 
vantages of the new system were such that when 
Dr. Tucker published his original article in ‘“Elec- 
tronic Engineering,” it created a considerable stir in 
technical circles. This was hardly surprising in view 
of the claims made for it, for it breaks the ancient 
deadlock whereby selectivity and bandwidth are mutu- 
ally exclusive. In other words, it is possible to have 
a receiver, working on the synchrodyne principle 
which has a flat frequency response out to 10,000 
c/sec. or more, and yet is as effective in rejecting 
nearby signals as a conventional superheterodyne, 
whose audio response would be falling off severely at 
as. low as 3,000 c/sec. In short, the synchrodyne 
should be the complete answer to the high-fidelity 
enthusiast’s prayer. 


At this stage, one might well ask why, if this is 
all true, the synchrodyne has not ‘been universally 
adopted by high-fidelity fans. It is unfortunate, but 
true, that the new system has certain features which 
prevent it from being mass-produced. It can be made 
to work, and to do everything that might be expected 
of it, but it is still not exactly suitable to place in 
the hands of any and every unskilled user of a radio 
set. However, it is ideal as a subject for the many 
experimenters and constructors who are keen on 
high-fidelity reproduction. For that reason, we have 
revived the idea, and have produced a prototype in 
our own laboratory. This looks very promising in- 
deed, and we see no reason why its results should 
not be duplicated by anyone with some experience 
of radio construction, provided he can follow. in- 
structions and recognize the symptoms that will be 
encountered while it is being set up. 


When it is complete and working, what quality 
from the local broadcast stations! What clean, crisp 
reproduction, with the “highs” all there, just as they 
are heard from your own recordings. Better, in many 
cases, aS when the National Orchestra is on the air 
direct from your local station, or when the remark- 
able quality of the N.Z.B.S.’s pick-ups is matched by 
some of the undoubtedly superb modern L/P record- 
ings. Believe us, it will have been worth the trouble. 


THE PRINCIPLE 


Fundamentally, the synchrodyne receiver consists 
of only three components: a source of signals—viz., 
the aerial, with or without an R.F. amplifier, an oscil- 
lator, and a special detector circuit known as a bal- 
anced modulator. The aerial and R.F. amplifier, if 
used, are relatively ordinary, but it comes as a bit of a 
shock at first to find that the oscillator operates at the 
same frequency as the carrier to be received. We can 
at this point visualize a number of pained expres- 
sions on readers’ faces, indicative of the horrible het- 
erodyne squeal conjured up by the thought of an 
oscillator on the same frequency as the signal, but 
luckily the actuality is a good deal less fearsome than 


estes 


the thought. In practice, the oscillator works on 
exactly the same frequency as the station’s carrier, 
so that there is no heterodyne at all. The oscillator 
is synchronized, or locked, to the carrier frequency, 
and it is this action which gives its name to the 
principle and to the receiver itself. For the moment, 
we can ignore the practical problem of how the oscil- 
lator is induced to synchronize itself with the re- 
ceived carrier, and have a look at, the action which 
takes place when the mixture of modulated signal and 
local oscillator is fed to a balanced modulator circuit. 
Perhaps the easiest way of visualizing the action is 
to look on the arrangement as a frequency changer, 
or mixer, exactly similar in principle to the mixer of 
a superhet. In the latter, we know that the valve, 
acting as a detector on the mixture of signal and 
oscillator, produces new frequency components that 
were not present in either. These are sum and differ- 
ence frequencies, of ‘value (fo\--7.fs) and ye eee 
In ordinary receivers, both these new frequencies 


‘' would be present in the output of the mixer if this 


were untuned, but, by dint of putting in a tuned out- 
put circuit, we select-the frequency (f. = f,), and 
call this the Intermediate Frequency, or I.F., of the 
hE GELvyCilis 

If the oscillator is on the same frequency as the 
signal, the two beat frequencies are still (f, + f,) and 
(f. — fs); the first of these is equal to 2f., and’ the 
second to zero. On the face of things, this does not 
look very helpful, but when we remember that our 
signal does not consist simply of a carrier, but is 
modulated, things become a little clearer. In order 
to make the explanation reasonably simple, let us 
suppose that the carrier is modulated with a single 
frequency—say, 1,000 c/sec. This being so, the signal 
consists of three frequency components—the carrier, 
of frequency f., and the sidebands, which are single 
frequencies of (fo. + 1,000) c/sec., and (f..— 1,000) 
c/sec. We now insert the additional signal from the 
oscillator, whose frequency is also fo. Because of the 
detector action, the oscillator produces sum and dif- 
ference frequencies with all three components of the 
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C, to Cy, aerial tuning condensers, to suit stations required. 
C; to Cs, osc. tuning condensers, ditto, All these can be made up from paralleled fixed condensers, with 


trimmers in parallel for fine adjustment. 


R, to Ry, resistors picked in order to obtain proper oscillator locking. See Page 20. 


Li, any stock aerial coil. 


L2 and Ls. 17 and 6 turns respectively on D17 Ferroxcube pot core. 


Ti, primary. 70 turns, Sec., 14 turns a side, on 


D.-:+ general purpose crystal diodes. Vi, V2, Vs, V4, 


signal. Thus, in the output of the detector we have 
the following list of frequency components:— 
et gee O00) hg ed O00 CSO Coa cstiacssenitewtng (1) 
eos 000) ef, == C2 ho = .1,000).c/sec. aa. (2) 
fo + (fo — 1,000) = (2f. — 1,000) C/seC. sume @) 


Bee etatehe ab AY) Jee L000 07 SECs. Ch .siesenrerniiplonenton (4) 
os) Ay ERA eee gee ena ee aE Ne (5) 
fe boat fis — 0) sevessennsesesessocssssvnonnsseserenencenroonereccousennaeessennasssesnnagascncsecesasseenses (6) 


Of these, (1) and (4) are the modulation frequency, 
and are therefore the detector. output; (2), (3), and 
(5) together make up a modulated signal at the 
second harmonic of the signal frequency, and are cer- 
tainly not required. The detector circuit is so orga- 
nized that these frequencies do not show up at the 
output terminal. The last, (6), is a D.C. component, 
which we need not worry about, since it is very small 


D25/17.5/11.5/111, Ferroxcube core. 


EF50. Vs, EF40. 


in magnitude, and will have no effect on the audio 
output. As a result of all this, when we feed the 
output of the detector to an audio amplifier, all that 
comes out is the modulation frequency. 


HIGH-FIDELITY RESULTS 

It is not difficult now to see why it is possible 
to obtain high-fidelity detection of a broadcast signal, 
provided that the signal that is fed to the detector 
circuit has not had to pass through a selective am- 
plifier, which would cut out the high-frequency side- 
bands and cause the high-frequency modulation com- 
ponents to be lost. The main reason why the synchro- 
dyne possesses this desirable property is that it is 
highly selective, even if there are no tuned circuits 
at all ahead of the detector. The receiver relies for its 
selectivity, or discrimination against unwanted sig- 
nals, on the action of the detector circuit itself, and 
not on the use of tuned circuits ahead of the detector. 
For example, take the case of two broadcast stations, 
20 ke/sec. apart, and each modulated with audio sig- 
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nals extending to 10,000 c/sec. in frequency response, 
Each signal will consist of its carrier, and the side- 
bands, which will extend to 10 kc/sec. on either side 
of the carrier frequency. Thus, if they are spaced by 
20 ke/sec., their sidebands will just fail to overlap. 
Suppose now that the synchrodyne oscillator is tuned 


so as to receive one of the signals—the lower one, 
for the sake of argument. The lower sideband of the 
station on the higher carrier frequency will extend 
to just the same frequency as the upper sideband of 
the station on the lower frequency. When the hetero- 
dyne action of the detector takes place, let us suppose 
that the unwanted station is being modulated with a 
9,000 c/sec. note. The radio frequency of the corres- 
ponding lower sideband will be 9 kc/sec. lower than 
the carrier frequency of the “interfering” station, and 
at the same time will be 11 kc/sec. higher than the 
carrier of the wanted station, Now, the detector 
circuit will produce a beat note of 11 kc/sec. with this 
unwanted sideband belonging to the wrong station, 
and a good audio amplifier will pass such a signal. 
But, if we have a low-pass filter, interposed between 
the detector and the audio amplifier, so that the de- 
tector passes on audio frequencies up to 10 kc/sec., 
but no higher, the interfering 11 kc/sec. note will not 
be heard at all, even if we have no selectivity what- 
ever in the R.F. portion of the set, before the detec- 
tor. There is another effect which adds to the selec- 
tivity of the synchrodyne, and which is due to the 
presence of the strong local oscillator signal in the 
detector circuit. This is known as the “capture” effect, 
and what it amounts to is that when a strong signal 
is applied to a detector, it greatly reduces the effici- 
ency of detection towards other signals on slightly 


September, L951 


different frequencies. It is too difficult to describe in 
simple terms jn an article like this, and so we will 
not attempt to do so. But, in passing, we should per- 
haps mention that Dr. Tucker has shown that under 
certain circumstances the synchrodyne will even dis- 
criminate strongly against interfering signals whose 
carriers are so close to the 
wanted one as to produce a 
strong heterodyne in a _ con- 
ventional receiver. 


It has been found, for in- 
stance, that, for ordinary pur- 
poses, by which we mean the 
use of the synchrodyne principle 
for broadcast reception, it is not 
even necessary to use a low- 
pass filter ffallowing the detec- 
tor. 


ADVANTAGES OVER 
OTHER HIGH-FIDELITY 
TUNERS 


Anether question which will 
no doubt occur to readers is to 
ask what advantages if any 
the synchrodyne has compared 
with other schemes that have 
been recommended fir high- 
fidelity reception of local broad- 
cast stations. 


The most obvious one is that, 
with the synchrodyne, we can 
easily bring in our radio 
stations with an audio response 
that is quite flat out to their 
highest modulation frequency, 
and this is a thing that no other 
tuner has yet been able to 
accomplish. At this point, we 
must make an admission. The 
best wideband tuner we have 
been able to produce in the 
laboratory, other than the synchrodyne, was measured 
for frequency response towards a modulated carrier, 
and was found to be 3 db. down at 8,000 c/sec. The 
useful response, of course, would extend somewhat 
higher than this, but high-fidelity fans will certainly 
not consider this to be really extended high-frequency 
response. It is only fair to such a tuner, however, to. 
say that the same high-fidelity fans have considered, 
on the basis of listening tests, that this tuner gave the 
best. radio reception they had ever heard. Also, a 
conventional radio receiver, as bought in a shop, 
would show a 3 db. response drop at about 3,000 
c/sec., which illustrates, first, what restricted response 
the public has become used to, and, secondly, that the 
“ordinary” wide-band tuner does effect a considerable 
improvement. 


The synchrodyne, however, can be made to have an 
absolutely flat response out to the limit imposed by 
the modulation frequency range that is used by the 
broadcast stations. 


Another advantage, which comes from the fact that 
the synchrodyne is inherently selective, is that it can 
be used in cases where two local stations are too close 
together to be easily separated by a conventional 
wide-band tuner. For example, a simple T.R.F. tuner, 
such as a good many enthusiasts used, is very inselec- 
tive, and may not even separate 2YA and 2YC satis- 
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factorily, even though they are on 570 and 660 
ke/sec. respectively. If the tuner is made selective 
enough to split these stations properly, it will not 
have a very wide-band response, and the object of the 
tuner is defeated. The synchrodyne, on the other 
hand, will separate stations much closer than this and 
still give the full bandwidth on each., 


So much for the principles and advantages of tlie 
new kind of receiver. Let us go on and examine the 
practical problems of making one work. 


PROBLEMS TO BE OVERCOME 


Although we have used this heading, it does not 
mean that the problems are insuperable, or even very 
difficult, particularly when one knows the answers in 
advance. Nevertheless, the actual building of a syn- 
chrodyne brings to light one or two difficulties that 
might not have been predicted in advance, and these 
add a good deal to the interest of such a project. 


First of all, how do we go about synchronizing the 
oscillator with the received carrier? Do we have to 
be very fussy about the received signal strength, and 
do differences between stations make it difficult to 
lock the oscillator on all of them? Can we manage 
without a pre-set locking control which has to be 
adjusted every time we tune ina signal? If an R. a 
amplifier is needed, how do we give it enough gain 
without at the same time introducing selectivity and 
side-band cutting? What happens while the oscillator 
tuning is being adjusted? Does the arrangement lend 
itself to tuning by push-button or selector switch? 
These are some of the practical questions that need 
to be answered. 

The answers to these and other questions will 
appear as we go through the circuit and describe 
its functions in detail, but first of all it would be 
best to say something about the circuit in more 
general terms. 


THE PRACTICAL OUTCOME 


It is quite possible to build a synchrodyne receiver 
without any amplification at signal frequency, but 
not very desirable. This is because synchronization 
of an oscillator requires a certain minimum signal 
voltage in order to be possible. Luckily, the voltage 
actually required is quite small, being only of the 
order of millivolts, so that when a good aerial is 
available, it is practicable to do without any R.F. 
amplification. But if some amplification is used, it is 
possible to have synchrodyne working from even 
a short indoor aerial. Alternatively, one can receive 
successfully quite weak signals, which could not 
otherwise lock the oscillator. 


Unfortunately, it is not possible to make use 
of a conventional R.F. amplifier, for the following 
reason. First, we do not want to use appreciable 
selectivity ahead of the detector, because doing so 
would defeat the object of the receiver. This being 
the case, we are limited to only one tuned circuit, 
and that quite heavily damped with a 10k. resistor. 
Consequently, any very strong local signal that is 
not very far removed in frequency from that to 
which the input circuit is tuned, will produce an 
appreciable signal voltage at the grid of the first 
valve. If the R.F. amplifier is quite linear, and 
therefore distortionless, the. presence of two signals 
will not matter, for the inherent selectivity of the 
synchrodyne detector will sort them out quite well. But if 
the R.F. amplifier produces distortion, intermodulation 
products will be produced, and these will take 


grid circuit from a cathode follower, 
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the form of unwanted R.F. signals. By an unfortunate 
combination of circumstances, it would be possible 
for these to produce heterodynes with the desired 
carrier, Also, there would be distortion of the modu- 
lation because of intermodulation between the side- 
bands of the signal itself, and this would give a 
distorted output signal. Ordinary remote-cut-off R.F. 
pentodes automatically distort: slightly any R.F. 
signal they are handling, because of their curved 
characteristic. In a tuner like this, which is capable 
of handling the highest modulation frequencies, 
distortion is even more undesirable than usual, be- 
cause of the well-known effect whereby it becomes 
more noticeable the wider the frequency range that 
is passed by the system. 


It is in order to reduce distortion that a two- 
stage resistance-coupled amplifier is used, with 
negative feedback from the plate of the second 
stage back to the cathode of the first. From the dis- 
tortion point of view, this is very much better than 
using a single stage of higher gain. The tuned 
aerial circuit is used not for the small amount of 
signal amplification it could afford, but to give 
a little attention to strong signals other than that 
being received, and so further reduce distortion. 


The second R.F. stage feeds the detector circuit 
through an untuned transformer, Ti. In series with its 
primary is a small resistor whose function is to 
flatten out the natural resonance between the trans- 
former windings and their self-capacity. The trans- 
former is used in order to step down the circuit 
impedance to a value which is suitable for the 
low-impedance detector circuit, comprising the four 
diodes. 


The oscillator is Vs. This is connected as a trans- 
itron, which is an arrangement having special ad- 
vantages for a synchronized oscillator. Feedback 
is “electronic,” being determined by the connection 
of the valve electrodes instead of by a feedback 
winding, so that a_transitron oscillator needs only 
the tuned winding. A second small winding is 
coupled with the tuned winding to step down the 
signal voltage, and to provide a low-impedance source 
for the oscillator signal to the detector circuit. The 
step-down ratio is such that approximately 2 volts 
peak is obtained across the terminals of Ls, A 
second advantage of the transitron is that the control 
grid takes no part in the oscillator action, and so 
is free for use as an injection electrode, for receiving 
the synchronizing signal voltage without upsetting 
the oscillator’s operating conditions in any way. It 
will be noticed that the control grid is not biased 
by the cathode resistor, but that the suppressor is. 
This suppressor bias is essential, for without it, 
the oscillator will not function, 

Signal voltage is fed into the oscillator control- 
the purpose 
of which is to act only as an isolating stage be- 
tween the R.F. amplifier and the oscillator, thus 
reducing the effect of the synchronizing amplitude 
control on the oscillator frequency. The chief ad- 
vantage of the transitron, however, lies in the fact 
that although it is a stable oscillator, it is very easy 
to synchronize. In general the two things are con- 
tradictory, while a conventional oscillator designed 
to be reasonably stable is quite hard to synchronize. 

In setting up the synchrodyne, it is best to use as 
small a synchronizing signal as possible. Ideally, the 
signal used to synchronize the oscillator should not 
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be a modulated one at all, but the modulated signal 
has been found to cause no difficulty, provided it 
is not too large in amplitude. If it is, very much 
distorted sidebands are produced at the oscillator 
output in such strength as to be unacceptable, as 
the distortion becomes readily audible in the out- 
put. Consequently, the smaller the synchronizing 
signal, the better. The amplitude, moreover, must 
be adjustable for each station that is to be received. 
In the present set-up, which uses pre-set tuning 
one switch bank is used up in altering the synchron- 
izing input. The 22k. resistor, with the appropriate 
resistor selected by Ss, form a simple voltage divider. 
It is not possible to specify the values of Ri-R,: that 
must be used in a given location, with a given aerial, 
since the values depend entirely on the signal level 
at the plate of V2 in each separate instance. 


The detector circuit, using four crystal diodes, 
is a type of balanced modulator. The secondary 
of ‘T, is centre-tapped, so that the signal is applied 
to the diode circuit in push-pull. The oscillator volt- 
age, on the other hand, is fed in phase to each side of 
the symmetrical diode circuit. The detailed action of 
the arrangement is outside the scope of this article 
to describe, but it might be mentioned that one 
purpose of the balanced modulator circuit is to 
prevent audio output occurring through simple de- 
tection of the R.I*. output of the transformer. In 
theory at least, there should be no audio output 
if the oscillator is disconnected or stopped, but in 
practice this will not be found to happen. The reason 
is that in theory the circuit is perfectly balanced, 
but in practice it is not. When the oscillator is 
present, its signal acts as a switch, opening two of 
the diodes, and closing the other two on each half- 
cycle of the carrier voltage. On the opposite half- 
cycle, the two diodes that were conducting become 
cut off, and vice versa. Provided that the oscillator 
signal is much larger than that of the station being 
received, the distortion produced by a balanced modu- 
lator is very small. 


The output is fed directly to the grid of an audio 
amplifier, since the peak output voltage is only about 
100 millivolts, which is insufficient for driving many 
amplifiers to full output. 


CONSTRUCTION 


The form of construction used for the prototype 
is quite clearly illustrated in the photographs. The 
tuner has been built on a flat plate which can 
serve as a sub-chassis, and be dropped into a hole 
in a main chassis which could, for example, house 
the main amplifier. Two baffle-shields and a small 
bracket to hold the front end of the selector switch 
complete the mechanical portion of the job. In the 
under-chassis photograph, the front compartment 
is in the bottom of the photograph, and contains 
the R.F. amplifier valves. Only one ‘section of the 
switch is in this compartment, for switching the 
aerial tuning circuit. The valve sockets are plaeed 
as Close together as possible, and the wiring is done 
in as short and direct a manner as possible. Insulated 
tie-points are provided for the H.T. line and for 
the two 0.01 wf. condensers which attach to the 
plate of the second stage. The other components 
can be soldered directly to the valve pins. The trans- 
former T, is mounted on the opposite side of the 
baffle shield from the amplifier. tubes, and a twisted 
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pair of leads is taken through into the oscillator, 
compartment, which is the upper one in the photo- 
graph. The oscillator and cathode-follower valves are 
in this compartment, with the oscillator tube on the 
right in the photo. Two wafers are used in this 
compartment so that the switch sections concerned 
with oscillator tuning and locking injection can 
be physically separated by a few inches. The back 
section is for the oscillator tuning, and the adjust- 
able condensers can be seen beside it. 


ADJUSTMENT 


After the wiring is complete, there comes the 
most interesting part of the whole job, namely ad- 
justing the circuit, At the outset, it should be realized 
that there are four separate lots of adjustment to 
make, one for each station. Further, it is quite useless 
to commence the final adjustment until the tuner is 
set up in the spot in which it is to be used, and with 
the aerial which is to be used as well. There is no 
need for the latter to be a particularly good one, 
because there is enough sensitivity present to cope 
with a reasonably sized indoor aerial, The main 
point to realize is that the adjustment is critically 
dependent on the signal strength, so that final ad- 
justment MUST be made with the aerial it is intended 
to use permanently. The steps to be taken are 
listed below: 


(1) Pull out the oscillator tube, and connect the 
audio output either to a pair of ’phones or to the 
input of an amplifier. 


(2) Install the aerial tuning condenser combination 
that will suit the lowest-frequency station to be 
received, and tune for maximum received signal. 
This will not be very strong unless one is very 
close to the transmitter, because of the effect already 
mentioned, whereby the balanced modulator does not 
give much output unless the oscillator is functioning. 


(3) Plug in the oscillator, 
appropriate tuning capacities, and tune until a 
loud heterodyne is heard, indicating that the oscilla- 
tor is beating with the desired signal. Ignore any 
weak heterodynes that may be faintly heard, and set 
the oscillator tuning as close to zero beat as possible. 
In order to do this properly, there must be no lock- 
ing voltage fed to Vs, so that a temporary short 
should be placed from the moving arm of Sz to 
ground. The value of the resistor Ri can then be 
found by trial. Start with a 4.7k. resistor for Rj. 
Short it out with a screw driver while the oscillator 
tuning is adjusted to near zero beat, then remove 
the short. If the locking voltage is correct, or too 
great, the result will be that the oscillator locks 
in with the carrier frequency, and the heterodyne 
completely disappears. If the locking voltage is too 
small, the heterodyne will persist, and only a very 
accurate adjustment, with the oscillator’s free-running 
frequency very close to that of the station, will 
allow synchronization to take place. If that is the 
case, increase the. locking voltage by making a 
50% increase in Rj, and trying again. When _ the 
Iccking voltage is great enough, it will be found 
that the oscillator falls into lock very easily, even 
when the free-running frequency is several hundred- 
cycles away from the carrier frequency. 


after installing the 


(To be concluded). 
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A Novel Time-base Circuit for Oscilloscopes 


Over the years, there have .been innumerable 
circuits devised and recommended for use as os- 
cilloscope time-bases. All of them have their own 
peculiar advantages—and disadvantages—which make 
them suitable for application in different circum- 
stances. Some, for example, are very inexpensive. 
Others are easy to make linear at high frequencies, 
but not at low. Some provide only a small output 
voltage, making an amplifier essential, while others 
have such a large output as to render an amplifier 
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unnecessary. Some give as a by-product a square- 
wave which can be used for blanking the flyback 
of the trace, while others do not. This list could be 
elaborated at some length, but with little purpose, 
except perhaps to show that none of them are ideal. 
Needless to say, it is possible to design a time-base 
circuit which possesses almost all the desirable 
features, and none of the undesirable ones, but this 
can only be done if the number of valves used 
is to be disregarded. Such a circuit would hardly 
be suitable for inclusion in an ultra-compact portable 
instrument, and by the same token, few if any of 
the simple circuits that would be suitable for the 
latter would find a place in a precision synchroscope. 
The circuit which forms the basis of this article 
is rather a special one. It uses two and a half 
double triodes, and so can hardly be said to come 
within the economy class, but against that, it can 
set some unusual advantages, including one that 
might almost be described as unique. 


ORIGIN OF THE CIRCUIT 


The complete circuit given as Fig. 2 herewith 
has its origins in British wartime radar equipment, 
where requirements arose for linear sweep voltages 


‘of very high precision—much higher than the com- 


monly used time-base circuits of,the day were capable 
of giving. The principle on which it is based was 
invented by Blumlein, who was perhaps the most 
outstanding circuit designer in Britain prior to and 
during the war, and who was largely responsible 
for the design of the world’s first high-definition 
television broadcasting station. 

This principle is illustrated in Fig. 1. The valve 
is a conventional resistance-coupled amplifier, which 
we have shown as a triode for convenience, although 


a pentode is often used in practice. Ri is its plate 
load resistor. R is a resistor of high value, through 
which the condenser C can charge during part of 
the operating cycle. The switch can be closed or 
opened at any convenient time, and when closed, 
it connects the grid directly to a source of negative 
bias, which is great enough to cut off the plate 
current of the tube. 


If the switch is closed, the valve is immediately 
cut off, and is effectively remoyed from the circuit. 
The condenser is thus able to charge rapidly through 
the relatively low resistance of the plate load re- 
sistor. When the condenser has become fully charged, 
nothing further happens until the switch is opened. 
When this is done, the valve immediately starts 
to conduct, and at the same time, the condenser 
begins to discharge, through the high-value grid leak 
R. If it were not for the presence of the condenser, 
the valve would immediately start to pass maximum 
current, with its grid drawing current too, but since 
the grid is directly connected to the lower end of C, 
its potential cannot rise at a faster rate than the 
discharge of the condenser. As soon as the valve 
starts conducting, it also amplifies, so that the first 
slight rise in the potential of the grid above the cut- 
off potential of the valve causes an amplified drop 
in plate potential to occur. At least it would do 
were it not for the fact that the condénser represents 
a feedback connection, in which the whole of the 
output voltage is fed back to the grid. Now when 
this takes place, the original change in grid voltage 
is opposed by the change in plate voltage, which 
tends to prevent the grid voltage from rising. The 
sum total result is that the grid potential rises at 
only a very slow rate indeed. In consequence, the 
plate voltage falls equally slowly. Obviously, the 
rate at which the condenser actually discharges, de- 
pends not only on the values of C and R, as is 
normal in the discharge of a condenser through a 
resistor, but also.on the amplification of the valve. 


Perhaps an easier way of visualizing the action 
is to remember the famous Miller effect, whereby 
the effective grid-plate capacity of a tube is equal 
to the actual grid-plate capacity multiplied by the 
amplification of the valve. Here, we can regard the 
condenser C as the actual grid- plate capacity (which 
it is, since C is very much larger than the inter- 
electrode capacity itself) and this in turn is multiplied 
by the amplification of the valve. The circuit—kR, C, 
and amplifier—is thus equivalent to a simple R C 
circuit in which C has a value A times its actual 
value. 


In order to see how this action increases the 
linearity of the discharge of the condenser, all we 
have to do is to remember the fundamental action 
of all saw-tooth generators, which without exception 
work by charging and discharging a condenser. The 
discharge curve, which is a graph showing the 
manner in which the voltage on the condenser varies 
with time, as the discharge takes place, is always 
exponential in shape. This curve has the property 
that at the start, it is almost linear. Thus, to generate 
an almost linear fall in potential, all we have to do 
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is to select only the very smallest fraction of the 
discharge curve. Indeed, the condenser is allowed to 
discharge only a very small amount before it is 
recharged, allowing the next discharge to take. place, 
and completing the cycle of events. One way of 
selecting the very first part of the discharge curve 
is to charge the condenser to a very high potential, 
and recharge it after it has discharged through only 


B 72K 


September, 1954 


THE MAIN ADVANTAGE 

It should hardly be necessary at this stage to 
state what the main advantage of the circuit is, 
namely, exceedingly good linearity. So far, though, 
we have hardly arrived at a practical device! Unless 
the repetition rate is very: low, we are unlikely to 
induce anyone to open and close a switch manually 
every time a single trace is required on the screen. 
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a few volts. Another way, which amounts to the 
same thing as far as linearity is concerned, is to 
increase greatly the size of the condenser, leaving 
the voltage as before, and thus reducing the fraction 
of the discharge curve that is used, when the condenser 


is recharged after a given time. The Miller-Blumlein: 


circuit has the advantage of producing a very linear 
sweep by the method just outlined, and at the same 
time, its amplification makes up for the loss of 
output voltage that occurs when the condenser is 
made larger. For example, suppose the condenser 
is 0.1 wf. actual capacity, and that the valve gain 
is 20 times. The effective size of the condenser is 
thus not 0.1 uf., but 2.0 wf.; the linearity of the dis- 
charge curve is thus identical with what would be 
obtained if an actual condenser of 2 yf. had been 
used in conjunction with the same discharge re- 
sistor R. Another way of looking at it is to say 
that the linearity is the same as would be obtained 
by charging the 0.1 uf. condenser to 20 times the 
actual charging voltage, and then discharging it 
by the same amount as that by which it actually 
does discharge. In other words, the portion of the 
discharge curve is now only a twentieth of the 
portion that would have been used without the aid 
of the valve. 


As can be imagined, this kind of circuit can 
give almost unbelievably linear waveforms at the 
plate of the valve. For instance, with a pentode 
having a gain of 200 times (which is not out of 
the way at low frequencies) and an actual H.T. 
voltage of 400, a saw-tooth of about 200 volts peak- 
to-peak amplitude can be obtained. This is one half 
of the actual voltage to which the condenser is 
charged, and without the assistance of the valve 
circuit, the discharge curve would be anything but 
linear. With the valve, however, the 200 volt saw- 
tooth is obtained. with a linearity equal to that 
which would be obtained by taking the first 200 
yolts of the discharge of a condenser charged to 
80,000 volts! 
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Luckily it is an. easy matter to operate the switch 
electronically at almost any desired rate, and the 
first three triodes in the circuit of Fig. 2 perform 
this function. 


In radar and television circuits, where the Miller- 
Blumlein circuit is often to be found, pulses usually 
abound by whose means the switching action can 
be performed. In an oscilloscope, however, these 
pulses must be made, and in addition, they must 
be capable of being produced at any rate from a 
very few, to several thousand a second. Accordingly, © 
the first 6SN7 is a highly asymmetric multivibrator. 
That is to say, one of its tubes is cut off for a much 
larger portion of the oscillation cycle than is the 
other, so that instead of a square-wave with a 
mark-space ratio of one-to-one, as is produced by a 
multivibrator with symmetrical values of. components, 
this one gives a waveform which looks like (b) 
in Fig. 3. This waveform is applied to the grid 
of the next valve, which plays the role of the 
switch in Fig. 1. When the long negative peaks 
of the waveform occur, they take the grid of the 
switching valve below cut-off, so that the valve 


September, 1954 


ceases to conduct, and the switch is open. On the 
positive peaks, the valve conducts, as heavily 
as the 1 Meg. plate resistor will allow .it to, and 
its plate immediately descends to within a few volts 
of earth potential. This is the closing of the switch, 
and while it is closed, the condenser re-charges 
quickly, forming a flyback of the saw-tooth. The 
waveform at (a) in Fig 3 is the output at the point 
A—the plate of the Miller valve, and this is applied 
to one X plate of the cathode ray tube. 


The waveform at (a) is the saw-tooth voltage 


obtained if the time-constant of Cs, (the condenser 


C in Fig 1) together with the 1 Meg. resistor (R 
on Fig. 1) is not too large. If it is too large, the 
waveform at (c) is obtained. The positive peaks 
of the plate waveform occur only when the valve is 
cut off, and so are at the potential of the H.T. line. 
As the linear run-down takes place, a plate voltage 
is reached, lower than which it cannot go. This 
point corresponds with the onset of grid current, and 
simply means that the plate has reached “bottom,” 
since the plate current can no longer keep on in- 
creasing. Thus, the linear run-down ends abruptly, 
and until the switch is closed again, the plate 
potential remains low and constant. The effect is 
as if a saw-tooth of somewhat larger amplitude 
than. (a) had had its tip cut off. 

At first sight, it might be thought that a wave- 
form like (c) would be of no earthly use to anyone, 
but such is far from being the case. In point of fact, 
it enables a very special “trick” to be done with 
this time-base, viz. the securing of constant ampli- 
tude, regardless of frequency—a feature possessed 
by very few time-base circuits. 


CONSTANT AMPLITUDE TIME-BASE 
In Fig. 2, we have made provision for continuous 
variation of the frequency of the multivibrator. This 
is the purpose of the 100k. potentiometer to which 
the grid leaks are returned, With the values shown, 


the frequency range is of the order of 3.1, while 


coarse variation may he had by altering Ci and Cs 
in steps. The switching has been omitted for the 
sake of clarity. 


Let us suppose that we have the fine frequency 
control set so as to give the highest frequency. 
We then have to choose C; according to the type 
of time-base we want. If we use a value just small 
enough to give waveform (a), we will get a wave- 
form like (c) at all other frequencies in the range. 
Because we have chosen Cs; in this way, the ampli- 
tude of the waveform will be the same at all 
frequencies. Likewise, even if we change ranges by 
switching the three condensers, the amplitude will 
still be constant. The only disadvantage of this 
procedure is that at the right-hand end of the trace, 
a bright spot will appear because the spot is 
stationary there, for some time before the flyback 


- occurs. But if we take steps to black out every part 


of the trace except that corresponding with the 
linear dun-down, the appearance will be excellent. 


BALANCED DEFLECTION 


Most often, balanced saw-tooth voltages are re- 
quired, for feeding to both X-plates at once. For this 
reason, the second half of the right-hand valve in 
Fig. 2 is used as a self-balancing phase inverter. The 
balance is not particularly good, but is effective 
in preventing deflection de-focussing, as occurs with 
most tubes when unbalanced deflection is used. 
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BLACK-OUT CIRCUIT 


In Fig. 4 is shown a circuit which will enable a 
black-out waveform to be obtained, for blanking 
the unwanted part of the trace. It is connected as 
shown, and the output is taken from its plate to the 
grid of the C.R.T. The condenser Cs, together with 
the 100k. grid leak forms a differentiating circuit, 
which converts the output waveform into a_ suit- 
able one for amplifying and using as a_ black-out 
voltage. Cy needs to be changed for each range, 


CONCLUSION 


There is a good deal more that could be said 
about this circuit, but space does not permit at 
present. We have plans for incorporating a time-base 
like this one in a new oscilloscope which we are 
designing, and any additional information will have 
to wait till then. In respect of performance, it may 
be said that the linearity of the time-base produced 
by it is by no means as good as can be obtained. It 
is pointless, however, to try and improve on it, be- 
cause as it is, it is impossible to observe any im- 
provement on a C.R.T. screen. 


TABLE OF VALUES 


40-160 350-1200 1,7-7 6-24 

c/sec. c/sec. kc/sec. kc/sec. 
Cr aes 0.004 wf. 600 up. 100 wut. 25 uf. 
Kono. 0.01 uf. 0.001 wf. 250 wut. 100 wu. 
Cine 0.01 pf. 0.001 uf. 250 uuf. 100 wef. 
(Gree 0.001 wf. 100 upd. 25 wml. 10 uf. 


To Bon Fig. 2 
680K 22K 


Ez Fig. 4 


A great advantage of this circuit is that just as 
linear sweeps may be’ produced at frequencies almost 
as low as we please, as at middle and high fre- 
quencies. Moreover, the condensers required for 
quite low frequencies are not, as in some circuits, 
inordinately large. As for high-frequency perform- 
ance, about the useful top limit is that given in the 
table. This appears at first sight to be unduly low, 
but actually it is not. Among other things, this time- 
base has the peculiar property of sweeping much 
faster than would a conventional time-base, running 
at the same repetition rate. 
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INTRODUCTION 


For anyone just starting off in the amateur radio 
hobby, the choice of a suitable receiver for a first 
attempt at something suitable for communications 
work is a difficult problem. The same problem often 
las the old-timer by the ear, just as much as the new- 
comer, so that the latter need not feel unduly help- 
less when setting out to choose from among the 
innumerable features it is possible to include! We 
hope this series of articles will throw some light on 
the general problem for him, and that it will present 
a practical solution which can be made use of as 
the new call-sign comes into use, and for some con- 
siderable time afterwards. The receiver about to be 
described will not have the superlative performance 
of the latest commercial sets, nor that of some of the 
even more outstanding “one-off” receivers built by the 
expert “ham” after years of experience. That goes 
without saying, for with receivers, more than most 
things, it is true to say that one can’t have everything. 
There is the over-riding necessity for keeping a be- 
ginner’s receiver reasonably simple, and this auto- 
matically rules out many of the frills of the more ad- 
vanced job. We might even be guilty of mild heresy 
and say that a good, simple receiver will give the 
user more satisfaction and actual operating time than 
one with all sorts of gadgets on it, all of which take 
time to adjust, and which are even a disadvantage 
in the hands of all but the expert. 


WHAT FEATURES ARE ESSENTIAL? 


First of ali, let us make a list of those features 
which can be reckoned as indispensable in any 
amateur-band receiver. 


(1) Bandspread: 


Some means of spreading out the narrow ama- 
teur bands over a reasonably large portion of 
the dial is a “must.”-In other words, the set 
must be easy to tune and to handle generally, 
without critical adjustments. Of the features 
which give a receiver these qualities, bandspread 
is undoubtedly the most important. 


(2) Selectivity: 

In these days of crowded bands, especially 80, 
where the beginner will almost certainly start 
operating, reasonably high selectivity is essen- 
tial. On the other hand, it is quite unnecessary 
in the first months of possessing a Ve ticker ito 
use any of the super-selectivity schemes so be- 
loved of the older operators, A little operating 


patience in the early stages is far better than 
a lot of constructional difficulty. 


(3) Sensitivity: 

Since we are asstuning that a start is to he 
made on 80 metres, extreme sensitivity is not 
essential. Adequate ‘sensitivity will be obtained 
with a modern valve line-up without using a 
stage of R.F, amplification, especially if care is 
taken with the aerial input arrangements. There 
is no need to listen very hard to those who make 
a fetish of low-noise techniques, because on 80 
metres the noise level of the set is limited rather 
by QRM and QRN than by the noise generated 
within the set by its valves and tuned circuits. 


(4) Beat Frequency Oscillator: 

Some sort of beat oscillator for receiving CW 
will be essential. If the set is to be a T.R.F., the 
detector (regenerative, of course) is its own 
B-F.O.,, while -in a superhet., we can suse a 
separate oscillator, or make the second detector 
regenerative, and again act as its own beat 
oscillator. 


These four features are the only ones which we 
would put down as absolutely necessary. Provided 
adequate, but not excessive, sensitivity and selec- 
tivity are available, and as long as a simple band- 
spread scheme is used to make tuning easy, and 
some means is provided for giving an audible beat 


note from CW signals, the receiver will do most of. 


the things that are likely to be asked of it. We do 
not pretend, of course, 
the matter. Far from it; but, by concentrating on 
first things first, and being ruthless if need he 
about features of doubtful practical value, a great deal 
of difficulty can be avoided from the outset. 


SUPERHET OR T.R.F.? 


Perhaps the most vexed question regarding one’s 
first receiver is whether it should be a T.R.F. or a 
superheterodyne. While there is no doubt that the 
former can be made to have excellent performance 
in some respects, it has certain disadvantages. 
The chief one is that it is very inselective against 
strong local signals. Up to a point, the same thing 
can be said of the superhet., but the latter definitely 
has the advantage in this respect. Another major dis- 
advantage of the T.R.F. is that, in order to have 
enough sensitivity, it must use a regenerative detec- 
tor. Now, when a set relies almost wholly.on regen- 
eration for its sensitivity and selectivity, it is inher- 
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that <this.is “all= there isstous 


. Operate and less stable in its 
ith regard to variations of line volt- 
t is powered from batteries. These days, 
ts to use a battery set when 230-volt A.C. 
available, and the number of people who 
out the benefit of A.C. are fortunately very 
‘few in New Zealand today. On the other hand, a 
superhet., even though it may have a regenerative 
second detector as. an aid to selectivity, and to pro- 
yide a beat oscillator with the minimum of trouble, 
does not rely on regeneration for most of its sensi- 
tivity and selectivity. As a result, the amount of use 
the regeneration control gets is much less; even 
when it is used, it has the tremendous advantage of 
working at the fixed frequency of the I.F. Conse- 
quently, many of the disadvantages of regeneration 
disappear. For example, if the reaction control is set 
so as to give a suitable amount of selectivity, without 
actually allowing the detector to oscillate, tuning 
round the band will have absolutely no effect on 
the amount of regeneration obtained. With a T.R.F., 
the reaction control must be re-set every time the 
tuning control is touched. 


Another advantage of the superhet. is that adequate 
sensitivity can be obtained without recourse to a 
tuned R.F. stage. Making a stable R.F. stage with 
useful gain is not the easiest of jobs, and, with a 
superhet. circuit, it can be avoided. An LF. ampli- 
fier stage gives more gain, and is easier to construct, 
so that, in spite of the apparently. greater complica- 
tion of the superhet., it is really an easier set to get 
going. On several counts, the superhet. is to be pre- 
ferred. The biggest disadvantage of the superhet. is 
image interference, Usually the local oscillator is made 
higher in frequency than the signal, so that the I.F. 
beat, which the I.F. stage amplifies, has a frequency 
are: = Fsig = 455 kc/sec. Unfortunately, there 
are two frequencies that cam beat with the oscillator 
to give output on 455 kc/sec. The other one is 455 
ke/sec. higher in frequency than the local oscillator, 
and if it is present at the grid of the mixer circuit it, 
too, will produce a signal capable of passing through 
the I.F. amplifier. But the grid circuit of the mixer 
is tuned to the desired signal frequency, and not 
to that of the “image,” as it is called. Theoretically, 
then, there ought not to be any signal at image fre- 
quency present in the mixer. This would be so if 
the selectivity of the mixer grid circuit were perfect, 
but it is not. Thus, although the mixer grid circuit 
will reject the image signal to some extent, there are 
bound to be occasions when there is a signal on the 
image frequency that is so strong as to ignore the 
selectivity of the input circuit and break through re- 
gardless. The result in the speaker is just the same as 
if the interfering signal were on the same frequency 
as the wanted one. A little thought will show that it 
must actually be higher than the wanted one by twice 
the I.F., or 910 kc/sec., if the I.F. is 455 kc/sec. 
This is why some sets start off with an I.F. that is 
a good deal higher than 455 kc/sec., because the 
higher the I.F., the farther from the wanted signal 
is the image, and thus the better chance the mixer 
grid circuit has of rejecting it and its interfering pro- 
clivities. Image signals are also the reason, or rather 
one of the reasons, why more complex superhets. em- 
ploy R.F. stages. The more selectivity ahead of the 
frequency changer, the less image interference. A 
great improvement in the image interference of a set 
which does not include a tuned R.F. stage may be 
had by using.a separate aerial-tuning circuit, much as 
is done w a transmitter, which has its own final 
= tarik circuit, a which more often than not also has 
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a separate aerial tuning circuit. For this reason we 
have included such a circuit in this receiver, 


PLUG-IN COILS VERSUS SWITCHING 


The general form of the receiver having been de- 
cided, it remains to settle some of the details which 
are nevertheless very important. Perhaps the chief of 
these is whether band changing should be done by 
means of plug-in coils or by switching. Switching is 
certainly much more convenient than the other, but 
it is our opinion that more performance has ‘been 
sacrificed on the altar of convenience than on any 
other. The arguments for and against both types of 
band changing are many and varied, and we do not 
propose to propound them in detail here. Suffice it 
to say that we have decided on plug-in coils for these 
can certainly be made to perform excellently, especi- 
ally when there is no R.F. stage to complicate the 
lay-out. In fact, one of the advantages of plug-in 
coils is that they lead to an excellent lay-out of parts 
in the R.F. circuit of the receiver. 


OTHER DETAILS 
(1) Gain Control 


Since we have decided on a superhet., we can easily 
add A.V.C. if we wish, and, seeing that this is such 
a convenience for phone reception and takes so few 
additional parts to include, it can hardly be left out. 
For CW reception, A.V.C. is not nearly so desirable, 
and so arrangements are made to switch in a manual 
gain control. Since A.V.C. and manual control are 
not wanted at one and the same time, a change-over 
switch can be used, eliminating one control. 


(2) Audio Section 


Many communication receivers seem to be designed 
on the principle that “any old audio end will do.” 
While it is true that there is no need for 10 watts 
output and a high-fidelity audio section, it is import- 
ant to see that sufficient audio gain is available at all 
times. This means having enough gain to bring the 
noise level up to good speaker strength with the 
aerial terminals short-circuited. This might seem a 
peculiar thing to specify until it is remembered that 
sometimes a receiver will be operated under very good 
conditions. That is to say, there will be little or no 
QRM or QORN, so that the very weak signal, if 
present, will not be many decibels above the noise 
level. Under these conditions, there must be sufficient 
gain to ensure that the noise level can be amplified 
up to good speaker volume. If this is not possible, it 
simply means that the R.F. sensitivity of the set is 
not being utilized. Thus, if the set noise, which, as we 
have said, seldom sets the signal-to-noise ratio on 
account of external noise present can be amplified up 
to good audibility, we will be sure that the weakest 
signal which appears above the noise level will be 
copyable. This point is not so important with phone 
as it is with C/W., for it is well known that C.W. 
can be copied at a considerably smaller signal-to-noise 
ratio than can phone signals. We are thinking, too, of 
the amateur who is fortunate to live well out in the 
country, far from many sources of interference which 
exist to plague city dwellers. Accordingly, a stage 
of A.F. amplification is used in front of the output 
stage. A headphone jack is provided at the output of 
the first audio stage. 


BINDERS FOR “R. & E.” 
These are available to hold 12 issues—price 5s. 6d. 
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EIGHT-NATION TELEVISION EXCHANGE 


SUCCESSFUL BROADCASTS AUGUR WELL 
BystthUGE Ps BEC EAN L 


Recently television history was made when viewers 
in eight countries in Europe were enabled to witness 
on their TV screens events taking place hundreds ct 
miles away. This international television link provide:l 
people in France, Germany, Italy, Holland, Denmark, 
Belgium, Switzerland, and Britain with a series of 
about 18 programmes ranging from the battle of 
flowers at Montreux, in Switzerland, to Glasgow 
Police Athletics at Ibrox Park Stadium. Royal occa- 
sions televised during this “Eurovision” exchange in- 
cluded the golden jubilee review of the Royal Naval 
Volunteer Reserve by Her Majesty the Queen on 
Horse Guards Parade, London, and the visit of Queen 
Juliana of the Netherlands to a garden party for 
refugee Holland. 


children at Oud Naarden, in 


Standards Conversion Equipment used near Dover 


during the Eurovision Experiment. 


The success of these television broadcasts across 
national frontiers is acknowledged as an excellent 
augury for the future of “Eurovision.” It has widened 
the horizon of television exchange to the whole of 
Europe. And it is an outstanding achievement by 
all the engineers and programme staff who made this 
complicated enterprise feasible 


The part played by British equipment in the suc- 
cess of the Eurovision broadcasts was anything but 
small. Some £2,000,000 worth of television and radio 
components was sent to the participating countries 
by leading manufacturers in Britain. These included 
Marconi, the General Electric Company, Pye, tlre 
Standard Telephone Company, British Insulated Cal- 
lender Cables, and the Electrical and Musical Indus- 
tries Ltd. : 


All the equipment for two studios in Belgium was 
of British manufacture. Denmark used an Outside 
Broadcast unit and 4 micro-wavelength apparatuses 
supplied by British firms. Cables and couplers for 
cameras and micro-wavelength equipment were sent 
to Holland and France; camera equipment to Ger- 
many. 


The Montreux “Fete ces Narcisses,” which formed 
part of the inaugural broadcast of the series, was tele- 
vized from a TV Outside Broadcast vehicle recently 


“available | 
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Some of the equipment at one of the repeater station, 


supplied to the Swiss P.T.T. by Marconi, of Britain. 
The Mark II Image Orthicon cameras on the van fed 
the signals to Zurich 
radio-links to the European nations taking part in 
the exchange. 


The bulk of the equipment used in Italy came from 
Britain. Mobile cameras of the same type as those 
at Montreux were used for the programme irom 
Rome during which His eS the Pope was seen 
on the television screens in the homes of the people 
of eight countries. Hle delivered a message in five 
languages. 


One of the most important technical aspects of the 
eight-nation link was embodied in the conversion units 
supplied by Philips Industries and installed by the 
British Broadcasting Corporation near Dover. These 
were used to convert the European standards of trans- 
mission to the British 405 lines, and the equipment 
for them was also of British manufacture. 


It is estimated that some 90,000,000 viewers in the 
eight countries enjoyed the benefit of the “Eurovision” 
broadcasts. Their success was widely commented on 
by the British Press. “A new chapter in TV has 
begun,” wrote one of the leading dailies. “The range 
of events worth viewing which will now become 
has vastly increased. It would be too much 
to say that the new system is likely to promote con- 
cord among the nations, but it will increase the sum 
of knowledge availiable, and the work of Eurovision 
should help to make the world a happier place.” 


RADIO SERVICING 


Correspondence Course specially compiled to meet New 


Zealand Examination Syllabus. Free prospectus. 


NEW ZEALAND RADIO COLLEGE 
26 HELLABY’S BUILDING - - AUCKLAND, C1 
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SAFETY PROCEDURES IN ELECTRONIC EQUIPMENT 


By the Engineering Department, Aerovox Corporation. 


Electric shock and fire are the principal hazards 
which may accompany the operation of electrical 
equipment, including electronic apparatus. The first is 
dangerous to personnel only; the second to personnel, 
equipment, and surroundings. The causes often are 
related and sometimes are identical. Safety measures 
related to electronic equipment accordingly are dir- 
ected toward reduction of shock and fire hazard. 


Varied attitudes exist toward the potential dangers 
of electronic equipment. In general, the tendency is 
to pay little attention to such matters when apparatus 
is manned by skilled persons, and to become con- 
cerned only when workers with limited training and 
experience will be exposed. Unfortunately, a fatal or 
crippling shock or a destructive fire, either incident 
blameable to skilled but unalert persons, must occur 
to point up the need for more attention in this direc- 
tion. All electronic equipment should be safe, regard- 
less of the calibre of people assigned to its operation 
and maintenance. The laboratory should be no more 
hazardous than the assembly-line test position. 


Safety measures may be applied effectively in three 
areas: design, installation, and operation. When ap- 
paratus is designed for maximum safety and is in- 
stalled and operated with due regard to the preven- 
tion of shock and fire, maximum freedom from danger 
usually is obtained. Concentration of precautionary 
steps in only one area imposes additional responsi- 
bility in each of the other two and jeopardizes life 
and property. 


DESIGNING FOR SAFETY 


Safety devices and circuit arrangements can be in- 
cluded in electronic equipment at the design and 
construction stages. It is easier to build them into 
such apparatus than to add them later. It is well to 
survey the common devices of this sort, with a view 
to their inclusion in a given electronic product. 
Interlock Switch 


The interlock switch is one of the oldest electrical 


safety devices, but strangely is one of the least used 


in modern equipment. Ordinarily, it is wired in series 
with one or both of the power-line leads to the elec- 
tronic power supply unit, and is installed on the lid, 
covet, or door of the enclosure so as to break the 
circuit when the enclosure is entered. A true inter- 
lock switch is automatic in action. It does not depend 
upon manual manipulation by the operator. 


Multiple interlock switchs, wired in series, may be 
used for increased safety. Thus, one switch may be 
installed on the access door of a transmitter, and an- 
other on the dust cover of the power supply section. 


Complex interlock systems are. provided when sep- 
arate circuits should be opened for safety. An example 
is the use of separate open-up switches for the A.C. 
power. line and the. high-voltage D.C. output of a 
power supply. 


Since electronic equipment often must be serviced 
“hot,” interlock switches must be operable by the 
responsible personnel when access doors are open. 
However, they should always be located in such a 
manner as to make closure difficult and therefore 
attention-catching. 


Interlock switches can be used to advantage on 
transmitters, oscilloscopes, high-voltage power sup- 


plies, photoflash equipment, precipitators, and televi- 
sion receivers. 


Bleeder Resistors 


A bleeder resistor is connected permanently across 
the output terminals of a high-voltage D.C. power 
supply. As its name implies, its purpose is automati- 
cally to bleed the dangerous charges off the filter 
capacitors. 


No medium or high-voltage power supply should 
be constructed without a bleeder, since high-grade 
filter capacitors can store murderous charges for long 
periods of time. The bleeder resistance must be the 
lowest value which can discharge the capacitors 
quickly without excessive loading after the power 
has been switched off. In power equipment the re- 
sistor 1s chosen to give a discharge time constant of 
1 min. 

The bleeder current is an additional load on the 
power supply, but the system should be designed with 
this slight additional burden in mind. Good insurance 
is provided by the automatic charge-draining action 
of the bleeder resistor. 


Current-limiting Resistor 

A current-limiting resistor is an inexpensive safety 
device in a high-voltage power supply. It should be 
incorporated in every supply from which potential 
only, or small currents, will be required. Such a re- 
sistor is connected in series with the output, and 
limits the current to a safe value during short-circuit 
or accidental contact. A familiar example is the high- 
resistance (usually. 1 megohm) series resistor in 
R.F.-type D.C. kilovolt power supplies. 


Capacitor-shorting Devices 

In some equipment—e.g., high-voltage radar appa- 
ratus—where large, high-voltage capacitors must be 
operated without adequate bleeding, the operator must 
discharge these capacitors before working on the 
high-voltage circuits. For this purpose, metallic 
grounding or shorting rods with insulated handles 
should be chained inside the equipment within easy 
reach of the operator. Short-circuiting rods, wands, 
or bars should be insulated beyond the voltage they 
will handle, in order to be grasped safely by the 
operator, and they should be non-removable from the 
equipment. 

Note—Do not discharge high-voltage capacitors 
with a low-resistance bar. A large resistor of 200-watt 
10,000-ohm rating should be used. 


Meter Protection 


Old-style panel meters having metallic zero-set 
screws should be avoided in electronic equipment. 
Such setscrews run “hot” in high-voltage circuits and 
constitute both shock and fire hazards. 


Metal-case meters should not be used except on 
grounded metal panels or chassis, since such instru- 
ments will, in the event of internal ground or short- 
circuit, have high potential on their cases and flanges. 

For maximum safety, meters in high-voltage cir- 
cuits should be mounted behind a window of glass or 
thick plastic, 
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A.C.-D.C. Circuitry 


Whenever possible, transformer-isolated power sup- 
plies should be used in preference to transformerless 
(A.C.-D.C.) circuits. Although the line-operated sup- 
ply is simple and compact and furnishes sufficient 
power for many applications, its negative return is at 
power-line potential and therefore dangerous. 


When there is no choice in the matter, design the 
circuit so that no connections are made directly to 
the chassis or metal panel. If the chassis must be 
included in the circuit, mount the completed equip- 
ment in a case or cabinet made of insulating material, 
and use only insulated knobs, dials, and switches. 


It is good practice also to polarize the power plug 
so that the circuit returns always will be connected 
to the grounded side of the power line. 


Insulated Controls 

Use metallic knobs, dials, switches, and levers only 
in equipment known to be of the ‘“‘cold-chassis” type. 
Never use such attachments with A.C.-D.C. devices. 

As an added precaution, short setscrews should be 
used in all insulated knobs, so that the operator’s 
fingers normally will not touch the tops of these 
screws. When this is not possible, cover the top of 
each screw with a spot of sealing wax or coil dope, 
after tightening. 


The shafts of rheostats and potentiometers in high- 
voltage circuits should not be brought out. directly 
to knobs or dials, but should be recessed far enough 
back of the panel or below the chassis to include an 
insulated shaft coupling and an ample length of 
insulated rod. Common examples of high-voltage com- 
ponents of this type are the intensity, focus, and 
beam-centring controls of an oscilloscope. 


High-voltage Jacks 

Jacks occasionally are employed in power circuits 
for the insertion of meters, keys, output lines, etc. 
Good practice is to connect such jacks in the grounded 
B-minus leg of the monitored circuit, rather than 
that at any point in the B-plus sections. 


When this method of connection is not practicable 
in a particular circuit, however, the jacks should be 
recessed behind the main panel, where they cannot 
easily be touched, and clearance holes provided for 
insertion of the plugs. This will prevent accidental 
contact by the operator, and also accidental ground- 
ing and firing as a result of contact with wires or 
other metallic objects. 


Switch Firing 


Electronic circuits should be designed so as to 
nuinimize sparking, arcing, and firing in switches, 
relays, and similar make-and-break devices. Finished 
equipment must be inspected fully for verification of 
the design. In addition to shortening the life of the 
switching device, firing can create a fire hazard. 


Only explosion-proof switching devices should be 
employed when electrical equipment is to be used in 
an atmosphere of explosive gas or vapour. 


Mercury switches and other mercury-containing de- 
vices must be adequately protected against breakage 
of the glass containers. An additional precaution is to 
mount a mercury switch in such a location in the 
equipment that the mercury will not spill on a hot 
surface if the container should break. Mercury vapour 
is a pronounced health hazard, a factor which must be 
considered in addition to the electrical mischief which 
might be caused by the liquid metal on the loose, 
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Power-line Safety 


Engineers and designers are inclined to confine 
their safety considerations to high-voltage apparatus. 
It is important to note, however, that considerable 
hazard lies in the power-line end of electronic equip- 
ment. Fires, bad shocks, and serious burns are known 
to result from personal contact, short circuit, and 
grounding at the A.C. line. The danger is heightened 
when the supply is 220 or 440 volts. 


Only line cords bearing Underwriter’s Laboratories 
approval and in. good physical condition should be 
employed. Such cords must pass through grommet- 
lined holes in chassis or panels, never through raw- 
edged metal. 


Three-conductor line cords should be used when- 
ever facilities are available for using the third wire 
as an equipment ground. 

Adequate fusing of the equipment should be pro- 
vided. It is a form of negligence to assemble any 
complete radio or electronic apparatus without  in- 
cluding one or more fuses in the equipment itself. 


Positioning of High-potential Components 


Each component with exposed terminals in medium 
or high-voltage portions of a circuit should be pro- 
tected from short-circuit, grounding, or accidental 
contact by the operator. 


Such parts include selenium rectifiers, bleeder re- 
sistors, capacitors with exposed terminals, switches, 
rheostats, and 115-volt pilot lights. Wherever possible, 
such components should be mounted under the chassis 
where they are not exposed. However, ventilation re- 
quirements do not always permit this. Therefore, 
when it is impracticable to conceal the components 
below chassis, protective housings, with ventilating 
holes or louvres, should be provided. When housings 
cannot be used, the exposed terminals of the com- 
ponents should be oriented away from the direction 
of easy contact. These expedients will lessen shock 
and firing. 


BINDERS FOR “R.: & ES 


These are available to hold 12 issues—price 5s. 6d. 


THINKING OF HUNTING 
FOR URANIUM ? 


Philips have the ideal 
Geiger Counter for you. 
Tiny and light (only 


13 1b. including batteries) 
is as easy to 
carry as a folding camera. 


this unit 


Radioactivity indicated 
both on earphone and 
built-in meter. Patented 


circuit using battery pow- 
et only when registering 
counts, ensures long bat- 
tery life. 


PHILIPS POCKET 
BATTERY MONITOR 


Reasonably priced. 


pare PHILIPS ELECTRICAL INDUSTRIES OF N.Z, 
& LTD. P.O.. BOX 2097, WELLINGTON. 
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N.Z. Electronics Institute Ine. 


; ANNUAL REPORT 


In his annual report, Mr. Harold F. Symmons, 
Dominion President of the New Zealand Electronics 
Institute Inc. considered the past year to have been 
a successful one. It commenced with a great innova- 
tion, namely the transfer of Headquarters from 
Wellington to Dunedin, and though it cannot be said 
that this transfer was effected without a hitch, the 
general result has been stimulating. Many lessons 
have been learned concerning the preparation neces- 
sary to ensure future smooth transfers of head- 
quarters machinery, and there is little doubt that, 
provided care is taken to avoid transfers so frequent 
as to impair efficiency, the periodic moving of Institute 
headquarters can have a merY invigorating effect on 
.the whole Institute. 


Highlight of the year was the formation of the 
Invercargill Branch, which was approved by Council 
on 11th March, 1954. For this, full credit must be 
given to the Dunedin Branch. 


In general, recruitment has been satisfactory, 
though not startling. Council has approved the ad- 
nussion to various grades of 36 new members, and 
transfers to higher “grades have been granted in 7 
cases. The 36 new members have been attached to 
Wellington (7), Christchurch (3), Dunedin ard Ia 
vercargill (26). Compared with last year’s total of 
14 new members, this increase is fair, but not good 
enough. Total financial membership now stands at 
140, and if the Institute is to thrive, membership 
should be increased at the rate of a least 50 a year 
for the next few years. 

The redrafted Constitution now being considered by 


the Branches should remove a few anomalies and 
ensure greater clarity. Other important routine 
matters which have received attention include the 


establishment of Standing Orders for the conduct of 
Council business, and procedure for dealing with 
Institute money by Branch Treasurers. This should 
ensure a more efficient conduct of Institute affairs. 
Much progress has been made towards the clear 
establishment of the qualifications required. for ad- 


mission to the various grades. Though this matter 
is entangled with difficulties, it is hoped that it will 
soon be possible to issue as Appendices to the Con- 
stitution, schedules showing clearly the type of 
qualification required for admission to each grade. 

Branches in Wellington, Christchurch and Dunedin 
have enjoyed interesting meetings regularly through- 
out the year, and the Invercargill branch looks for- 
ward to similar activities next year. The inactivity 
of the Auckland Branch is a matter of great regret. 


the Council 
in future, 


some concern 
it seems 


Finance has caused 
during the past year and, though, 


that the Institute might just be able to pay its 
way, the Council. would like to see the position 
eased by an increase in membership rather than 


through the raising of the subscription rates. Un- 
fortunately, however, the latter prospect must be 
faced unless there is a substantial membership in- 
crease, 

Mr. Symons reminded members of the Institute’s 
Official Organ, “Radio and Electrical Review,” and 
urged Branches to send reports of their monthly 
meetings to the Dominion Secretary for publication 
in this journal. By this means, members could be 
kept informed of the activities of other Branches, 
and arrangements might be made whereby interesting 
lectures given in one Branch could be repeated in 
another centre, greatly to the benefit of all concerned. 
In fact, “Radio and Electrical Review” could and 
should be an important medium through which the 
cohesion between the various Branches is maintained. 

Coneluding his report, Mr. Symmons thanked all 
members of the Council for their support and co- 
operation during the past year, paid tribute to the 
work of the Dominion Secretary and other Council- 
lors who had contributed so generously time and 
energy in efforts to reduce the Institute expenditure, 
and expressed his appreciation of the work of the 
Ilon. Auditor who had given so much help over and 
above his normal duties. 


News from Le N.Z. Amateur Radio Transmitters’ 


These notes are supplied by the Publicity Committee 
of the N.Z.A.R.T., 25 Lees Road, Brynwr, Christchurch, 
to whom all inquiries should be addressed. 


The recent frequency measuring contest showed that New 
Zealand amateurs can hold their own with overseas contem- 
poraries. In returning an average deviation of four cycles from 
the transmitted frequencies, Mr. B. A. Mansell (ZLIAGI) of 
Opotoki proved his claim to the John McKim Memorial Trophy 
beyond all doubt. The commercially built section of the contest 
was won by Mr. K. Bargh (ZL2ZACV) of Wellington. 

Though some time has elapsed since the Memorial 
and the results will not be available for a 
indications point to a very close finish. Possibly this may be 
caused by the change from optional operating periods’ to a 
fixed period, which means that all contestants were on the air 
at the same time. In general, conditions were very poor. Even 
the East Coast Australians were difficult copy, and it was 
surprising that the DX worked covered as good a selection as 
has been heard on 80 metres recently. 

Countries worked included U.S.A., Alaska, Samoa, Raro- 
tonga, Macquarrie Island, Norfolk Island and Japan. Surprise 
of the second night was VK9SP at Port Moresby, who came 
up some twenty minutes before the contest was due to finish. 
Needless to say, he had a very busy time. 

The High Frequency bands seem to be opening up a little, 
and, in particular, 21 me. is giving the odd rare one. 


1 Contest 
while yet, all 


= oe} —— 


Association 


Consistently bad conditions on 80 metres seem to drive more 
and more amateurs towards V.H.I., and we predict an up 
surge of activity in these regions. Much talk centres round 
the 420 me. band where there is plenty of scope for both trans- 
mitter and receiver. These can be simple and inexpensive but 
quite efficient, as was demonstrated at a recent lecture to the 
Christchurch Branch by members of the Ashburton Branch. 


V.H.F. technique cam become absorbing, and in every town 
there are interested members of the Association who will be 
only too pleased to assist the newcomer to the V.H.J*. bands. 

Long range V.H.F. is accomplished only under ““freak’’ 
conditions, and the more activity we can have on these bands, 


the greater chance of local records being broken. 

Remarks concerning the self sufficiency of the amateur and 
the little interest he displays in group effort do not apply to 
members of the Franklin Branch of the Association, which 
will complete its own clubrooms shortly. In every. sense, this 
project represents co-operative effort from, the very beginning. 

A section was ieased from the local Council, trees were 
donated by a local amateur, felled by members, carted to a 
sawmill where voluntary labour converted them to timber of 
the required sizes. Once the timber had seasoned, building com- 
menced, and has now progressed to the weatherboard stage. 
On completion of these rooms, the Franklin Branch will possess 
clubrooms of which it can be justifiably proud, especially as it 
is one of the smaller branches of the Association. We too, 
are proud of Franklin. 
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COSMOCORD: ACOS CRYSTAL PICK-UPS 


We have pleasure in. reprinting hereunder. a technical 


Wilson, M.A., 


ph one.” 


HG. Pv 139" Cartridges= Price= 35e. 
To fit GP20. pick-up. 
Total price (including sales tax) of pick-up arm, 
plus standard and L.P. heads is 92s. 6d. 
SPECIFICATIONS: 
Brequency range... Hrom=20) Gp sto 1/- cs: 


Voltage: output -s4 Standard 1 volt; LP 4 volt. 
Tracking weight _..... 8 grms. 
Shy lise ieee es eer Cantilever-mounted sapphire, 


but diamond may be had at 
extra cost. 


Rochelle salt, hermetically 


sealed. 


Ciryctate Witt aves sie re 


My visit to the Cosmocord factory at Enfield was 
a real eye-opener. I was awate in advance of the 
clever design of these cartridges, and.I may claim 
to. know something about this particular matter, 
having spent hours’ and hours myself mounting 
Rochelle Salt crystals in all sorts of mountings. 
Having regard to that experience, I took off my 
hat some three or four years ago to the design of 
the G.P. 19° cartridge with its cantilever stylus and 
its embedding in a viscous material in a hermetically 
sealed cartridge. This design put crystal pick-ups 
on the map once again. 

The improvements incorporated in H.G.P! 39 have 
made sure that there they are going to stay, and in 
a commanding position to boot. But, there is one 
thing producing a good design for a pick-up; it is 
quite another to repeat that design in thousands. 
During my visit to the Cosmocord works I saw not 
only that this was done, but also how it was done. 
The assembly, of course, is done by girls with delicate 
and skilful fingers. What intrigued me were the 
checks that were applied to each cartridge at each 
stage, by means of ingenious tools. Then, at the 
end of the line, I saw each cartridge go through a 
frequency response test by the attachment of a high- 
quality crystal recording head to the sapphire of the 
pick-up cartridge and the measurement of the output 
from the cartridge as tones of different frequency 


were fed. into. the recording head. I also- saw a 
large number of response curves plotted from 
measurements from frequency test records. The 


tolerances at each check were very small. So, sur- 
prisingly enough, were the number of throw-outs, 


even though the testers were far from generous to , 


faults. In the result, the response curves I observed 
were as near alike as makes no. matter. 


What a wonderful achievement! 
Now for some details of the pick-ups themselves. 


The stylus assembly has a very low mass and the 
lateral compliance is as much as five times as high 
as that of G.P.19. This means such a considerable 
reduction of “needle-point impedance” that tracking 
of record grooves of large amplitude and difficult 
curvature has been much facilitated. A tracking 
weight of 8 grams is ample for all the records I 
have tried, and there is no stylus noise. 


Acos products are distributed in New Zealand by DAVID Jo°RELD, 271 
Auckland, P.O. Box 2360, who will be pleased to supply any further 


report or Acos Crystal Pick-ups written by Mr: P. 
and published in the March, 1954, issue of the well-known English Journal, “The Gramo- 


Victoria Strect West, 
information required. 


Stylus replacement has been most ingeniously sim- 
plified, and can be done by an amateur when neces- 
sary—even a clumsy one like myself. 

The frequency response of the standard head is 
very nearly flat up to about 500 c.p.s., and then pro- 
ceeds to fall at about 3 db. per octave to about 8 ke/s. 
It then proceeds to rise to a peak at about 11 kc/s., 
and then falls off rapidly so as to reach the 3 db. 
falling curve at about 15 kc/s. But, of course, since 
standard recordings do not go up above about 8 kce/s., 
the response above that figure can well be cut off by 
a corrector circuit in the amplifier input. A proper 
choice of corrector circuit here will do much to cut 
off scratch without impairing the possible quality of 
reproduction. I feel that a little research on this 
point will be worth while as soon as one has time 
to look into it in detail. 


The frequency response of the LP head follows the 
constant amplitude law apart from a peak at about 
11 kc/s. The output from the Decca freqtiency test 
record is therefore constant up to about 1,300 c.p.s., 
and then begins to rise to a peak of about 10 db. 
above the zero level at 11 kc/s., and comes back to 
the zero level again at a frequency between 14 and 
15 ke/s. If this peak is flattened out electrically, the 
pick-up has a sensibility flat response to well over 
14 ke/s. In my own measurement, I could detect 
a falling of at thes] 5=ke7/ 6. frequency, which is the 
highest recorded on any of my test records, 
makers have suggested a provisional corrector circuit 
which seems to work very well. I was actually using 
this circuit in the thrilling test I mention above, 
though I adjusted my continuously variable controls 
by-ear. 

The use of the correction circuit reduces the out- 
put by more than half, but there is still enough 
even on LP records to load a good high-gain am- 
plifier. 


PICK-UP HEADS TYPE HG35-1 PRICE 37s. 6d. 


These heads tncorporate the same cartridges as 
the H.G.P.39, and the reniarks made above apply 
here also. 

They are of the 3-pin push-in type, and are inter- 
changeable units (Standard and LP) for the Garrard 
auto-changers, Nos, RC.90 and RC.111, as well as 
for record-player model TA. 

A weight is incorporated in each head so as to 
counterbalance some of the weight included in the 
Garrard arm. The net stylus pressure is not more 


than 10 grams. 
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Receiving Valve 6BR7—Part Il 


(Information by courtesy of Brimar. For Part 1, refer to “R. & E.,” June, 1954) 


Triode Connected 


The valve may be used as a low uz triode resistance- 
capacity coupled amplifier where the requirements 
for low hum and_ noise outweigh these for high gain. 
Jn the table below are given typical operating condi- 
tions under various conditions of plate load and 
supply voltage which yield an output with approxi- 
mately 5% distortion. 


Plate voltage 


Plate load resistance _..... tae oe Le 100 
Mathode “bias resistor .20S2-)- a fine 
Succeeding stage grid resistor __.... 0.5 
Peak ovtput voltage on 22 
SCS at OR ele ie cara 12 


VALYE TYPE 6BR7 
PLATE CURRENT & SCREEN CURRENT 
VERSUS CONTROL GRID VOLTAGE 
PLATE VOLTAGE = 250 VOLTS 
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SCREEN CURRENT — 
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-2 an 
CONTROL GRID VOLTAGE (vouTS) 


A curve, No. 308.226, is included in the report, 
which shows the relation between the various valve 
parameters and control grid voltage under conditions 
of R.C. coupled operation with various values of plate 
load resistance. 


The method for using this curve for calculating 
performance is as follows. If it is desired to use a 
plate load of 220 kQ with a supply of 250 volts, in- 
spection of the curves indicates a reasonably linear 
portion over the region of grid voltage —2 to —8 
volts. Assuming an operating point at —5 volts, 


the plate impedance and amplification factor are 
shown as 27.2 kQ and 17 respectively. The plate load 
100 300 volts 
220 > 479 100 220 470 =kQ 
14.5 20.0 6.0 14.0 18.6 kQ 
1.0 1.0 0.5 1.0 1.0 MQ 
26 28 88 96 105 volts 
13 14 13 14 14 times 


VALVE TYPE 6BR7 
TRIODE CONNECTED 


PLATE & SCREEN STRAPPED 
SUPPRESSOR & CATHODE STRAPPED 
PLATE SUPPLY VOLTAGE = 250V0LTS 


AMPLIFICATION FACTOR 


PLATE IMPEDANCE Rp (KILOHMS) 


PLATE CURRENT |, (MILLIAMPERES) & MUTUAL CONDUCTANCE G,, (MILLIAMPERES PER \OLr) 


-6 -4 -2 
CONTROL GRID VOLTAGE (VOLTS) 


is effectively in parallel with the following valve grid 
leak, and if this is 1 MQ, the effective load is 
220 xX 1000 
-———_—— or 180 ka. 
1220 
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The stage gain is then : 
uRp 17 X 180 


pee DOS Oe — or 14 times. 
Rp dtp 20 Zee 


The distortion may be estimated in the same way 
as for pentode operation by calculating the stage gain 
at the extremes of the input signal. 


Low Hum Applications 


Pentode Connected—Due to the extensive internal 
screening, very little magnetic and electrostatic hum 
pick-up occurs in the electrode structure. The single- 
ended construction, however, admits the introduction 
of hum voltages through the capacity and leakage 
between control grid and heater-leads in the glass but- 
ton base and valve holder. The hum pick-up due to 
this will be dependent on the relative values of 
grid/cathode circuit impedance and stray impedance 
between grid and heater. The base leakage, and to 
some extent the capacity, will be subject to consider- 
able variation from valve to valve due to small im- 
purities in, and oxide films on, the surface of the 
glass. Assuming one side of the heater is earthed, 
the peak voltage will be approximately 9 volts be- 
tween grid and the other side of the heater. If a grid 
circuit impedance of 100 kQ is assumed, it will be 
-seen that an effective impedance of 1014 ohms be- 
tween grid and heater will introduce nearly 104V 
of hum into the grid circuit. 


In order to achieve low hum levels from the valve 
in early stages of an amplifier, precautions must be 
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PLATE CURRENT & SCREEN CURRENT [Hs 
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taken to see that the valve is not situated in any 
A.C. fields from chokes, transformers, or heater 
wiring. Similar precautions must obviously be taken 
with the input wiring, and decoupling earth returns 
pertaining to the stage should be returned to a single 
point and not distributed around the chassis forming 
closed loops liable to couple with A.C. magnetic 
fields. 


An external screen is not normally necessary for 
this valve unless it is subject to severe external 
magnetic fields. A small improvement may be ob- 
served if a valve holder with a screening skirt is used, 
as it provides additional screening where the grid pin 
enters the base of the valve. A valve holder with low 
leakage and capacity should be used, and where one 
side of the heater is earthed, pin 4 should be used for 
this purpose, so that the live heater pin is remote 
from the control grid. The cathode bypass condenser 
should have as high a capacity as possible to reduce 
the introduction of hum into the cathode circuit by 
way of heater-cathode capacity and leakage. 


A considerable reduction in hum level may be 
achieved by returning the earth, not to one side of 
the heater, but to the slider of a low resistance 
potentiometer connected across the heater terminals. 
By this means some of the hum introduced by valve 
base leakage and capacity may be balanced out. 


The figures quoted are with a grid resistor of 
100 kQ. Wherever possible the grid circuit impedance 
should be limited to this order to obtain the lowest 
hum level. If a higher impedance is used, there is 
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more possibility of electrostatic and leakage pick-up 
by the grid. In practice, grid resistors up to 5MQ in 
value may be used with only a 50% increase in hum 
level due to internal coupling in the valve. 


MICROPHONY 

It is not possible to specify the microphony level 
because this is so much dependent on the circum- 
stances of the application. The valve has been de- 
signed with a very rigid structure to minimize the 
effect of vibration, but there will always be some 
movement of individual grid wires when vibrated at 
their resonant frequency. By careful design, all low- 
frequency resonances due to loose electrodes have 
been removed, so that there are no internal reson- 
ances below 1000 c/s. 

It is interesting to note that the amplitude of vibra- 
tion to produce an acceleration of 2.5g. varies from 
0.25in. at 10 c/s. to approximately 0.001in. at 150 
c/s., while at 5000 c/s the peak amplitude is only two 
millionths of an inch. Most of the higher frequency 
vibrations are heavily damped. by the chassis and valve 
holder mounting. The use of an anti-microphonic type 
of valve holder usually eliminates vibration effects at 
these frequencies. 

Where the valve is being used at the limit of its 
sensitivity, it is important to minimize as far as 
possible by flexible valve holder mountings all mech- 
anical and acoustical vibrations. This is particularly 
important where the valve is included in the same 
cabinet as the loudspeaker, or a motor such as in 
magnetic tape recorders and sound-film projectors. 
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AMPLIFICATION FACTOR » 


VALVE TYPE 6BR7 

TRIODE CONNECTED 
" PLATE & SCREEN STRAPPED 
SUPPRESSOR 


ao 


PLATE IMPEDANCE Rp (KILOHMS) 


MUTUAL CONDUCTANCE Gp, (MILLIAMPERES PER VOLT) 


-5 
CONTROL GRID VOLTAGE (VOLTS) 


VALVE SHOT NOISE (HISS) 


A certain amount of random noise will be gener- 
ated in the valve by the random arrival of electrons 
at the plate, and this is further increased by the par- 
tition of the cathode current between plate and screen, 
as the random collection of electrons by the screen 
must have its effect as an increased variation in the 
number of electrons arriving at the anode. This is 
inherent in the valve, and cannot be entirely elimi- 
nated. A major contribution to valve noise, however, 
is noise produced by leakage between electrodes over 
the mica insulators and in the base. Also a poorly 
activated cathode can produce a noise voltage swamp- 
ing the normal valve noise. 


The shot noise in the 6BR7 has been reduced to a 
minimum by careful design, and the noise due to 
leakage controlled by careful assembly and inspec- 
tion. A certain amount of leakage noises is unavoid- 
able in a mass-produced valve, and this reveals itself 
as a small variation in noise level from valve to 
valve. 


Circuits for the Experimenter 


(Continued from page 29.) 


ERRORS IN FIG. 2 
Potentiometer in multivibrator circuit: For 10k 
read 100k. Grid leak resistor in same circuit: For 3.3k 
read 3.3 meg. 
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Record Talk 


By JOHN GRAY. 


Editor's Note: We are pleased to announce that this page will from now on be a 

regular feature of “Radio and Electrical Review.” The author of these notes is 

well known in record circles, and his recommendations are backed by a wealth of 

experience. We hope that this page will be of much use to both sellers and purchasers 
of gramophone records. 


The rapidly extending range of available makes 
now includes Festival records, the appearance of 
which is of great importance and interest to all 
classes of record enthusiasts. Details of some of the 
initial releases appear elsewhere in this issue; 
classical buyers will be excited to hear that the 
company has the rights of Vox and Westminster, 
while in the popular sphere the net has been east 
very wide; a number of leading American concerns 
such as Decca (unconnected with the British firm 
of the same name) and Coral being among those 
represented, on this new Festival label. The discs 
are pressed in Austraha and such samples as we 
have been able to hear reveal a high standard of 
workmanship. 


In saddition= to SEP there @are some sstandarcd 
78s and,- most interesting of all, “extended play” 
78s, these latter containing two numbers on each side 
(they are played with the normal pickup head). 
Among the artists represented are pianist Erroll 
Garner and the orchestras of Larry Clinton, Jerry 
Gray and Sy Oliver. A disc containing two operatic 
arias and two songs from the famed tenor Jan 
Peerce also appears as an exceptional bareain’ at 
the price. 


No one needs to be told of the excellence of 
Westminster records; this American company has 
long been recognized as a major concern as regards 
both musical and technical excellence. Most of their 
performances are by leading European artists and 
ensembles, and music lovers will find a number of 
works not otherwise available, such as Gluck’s ballet 
“Don Juan’ (WL5028) Tchaikovsky’s “Souvenir de 
Florence’ (WL 5083) and Goldmark’s violin con- 
certo (WL 5010). From a purely technical point 
of view the most exciting release is of the “Ilya 
Mourometz”’ symphony and “Red Poppy” ballet by 
the doyen of Russian composers, Reinhold Gliere 
(WAL 210, 4 sides in all). Gliere is of the romantic 
school and this music has a good deal in common 
with that of Rimsky Korsakoff. It is set forth in a 
truly staggering performance and recording by the 
Vienna State Opera Orchestra under Hermann 
Scherchen, a conductor long famous throughout 
Europe. This is orchestral recording in excelsis. 


Further 2-record sets of interest include Mahler’s 
fifth symphony plus the adagio from his unfinished 


tenth (same conductor and orchestra, WAL 207), 
excerpts from the 1952 International Eisteddfod 
held at Llangollen, Wales “(WAL 209)\ and ~a 


performance of Donizetti's opera “Don Pasquale” 
recorded in Vienna by an Italian cast (WAL 206). 
Among the Festival releases originating from Vox 
masters are one or two concerto performances from 
our old friend Lili Kraus. 


Philips LP classical records may be 
soon; meanwhile some specimens in the 


expected 
popular 


field have arrived and a healthy range of 78 r.p.m. 
singles is on sale. Due to their arrangement with 
American Columbia, Philips are able to release the 
latest performances by a number of very familiar 
top-flight popular artists, that brilliant assemblage 
who, under the expert guidance of Mitch Miller, 
have almost transformed this particular field. Jo 
Stafford, Doris Day, Frankie Laine, Guy Mitchell, 
Paul Weston and many other names are represented 
on the Philips label. For old time sentiment, you 
could scarcely do better than sample E21244, where- 
on the Mariners, with Jimmy Carroll’s orchestra, 
beguile us with “They don’t play the piano any 
more” and “Sentimental Eyes.” Among the popular 
LPs, the irrepressible Liberace with orchestral hback- 
ing gives us an orgy of his piano antics. The disc 
is genuinely entertaining and would make an ideal 
party record (BO7613R). A collection of vintage 
Duke Ellington may’ be enjoyed on BO/760R, 
and a substantial piece of jazz history comes to 
life in the famous Benny Goodman jazz concert 
at Carnegie Hall (BO7000L and O7007L). Since 
this was recorded in 1938 you will hardly expect 
“high fidelity,” but in this case few enthusiasts will 
want.to deny themselves the pleasure of having the 
records. 

Last month’s crop of releases from His Master’s 
Voice (N.Z.). Ltd. offered an almost embarrassing 
collection of riches. Music lovers would note a rare 
bargain in the appearance, on one plum label dise, 
of ‘the two of the most popular of -all piano ‘con= 
certos, the Grieg and the Schumann, the soloist 
being the ever reliable Moiseivitsch (CLP 1008). 
From Columbia came no fewer than three issues by 
Sir Thomas Beecham, the Sibelius symphony No. 1 
(33CX 1085) Beethoven’s “Eroica” (33CX 1086) 
and Franck’s “Accursed Hunter” coupled with a 
colourful suite from Rimsky Korsakoff’s “Le Coq 
d'or”. (33CX 1087). The Decca: issue included an 
up-to-date, sparkling version of that favourite old 
ballet, “Giselle” recorded almost complete on one disc 
by the Paris Opera Orchestra (LXTi 2844). “Gradu- 
ation Ball,” a ballet arranged to the music of Johann 
Strauss, and which incidentally we may hope to see 
in the next Borovansky season, receives brilliant 
treatment under Fistoulari on LXT 2848. There is 
a complete “Pagliacci” starring the sensational tenor 
Mario del Monaco who, for good measure, contributes 


a recital of arias on the fourth side of these two 
well recorded discs (LXT 2845/6). 


A number of “Jazz Archive” records released 
under the London label offers repressings of many 
performances recorded in the 1920’s and long out of 
print. Included are a number of Fats Waller piano 
solos (AL 3507) originally made as piano rolls and 
never previously released in record form. 
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ELECTRICAL AND TRADE SECTION 
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RADIATOR 
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| FAN HEATER 
£18/7/6 


— 
| AUTOMATIC IRON “MINICHEF” COOKER CONVECTOR COAL FIRE 
(= R ir & Fill in coupon and post to us for further details of Since and full 
information of all our electrical appliances. 
EA BOBROLS LN USE 0 FETA RI Get ces, Pang Wee erate ey ic JOO Ce a a eo Oe 


. 
Sr a ee a ois heen RRR SSS NACE CEN U TASS W NEU WEN UVEUUEME Leb OnstineeeGeUasyUbeueWecetéucureécceecexec® 


42 RADIO AND ELECTRICAL REVIEW 


Achievements of Our Industry 
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TWO-WAY RADIO-TELEPHONES FOR PAKISTAN 


One of the oldest established radio manufacturers 
in New Zealand is the firm of' Collier & Beale Ltd., of 
Wellington, which has always been in the forefront 
of technical achievement. A recently completed job 
of which C. & B. are justifiably proud has been the 
design and construction of seven base stations and 
thirteen mobile sets of V.H.F. two-way communica- 
tion equipment for the New Zealand Government. 
These sets, which were built to a Post and Telegraph 
specification of unusual difficulty, are being supplied 
to the Government of Pakistan as part of our com- 
mitments under the Colombo technical aid plan. As 


we write, the equipment is on its way, and on arrival 
will be installed by Mr. C. Sturton, of the New Zea- 
land Post and. Telegraph Department, on agricultural 
and earth-moving machinery. It is not difficult to 
imagine how valuable this equipment will be in co- 
ordinating and speeding the work of bringing under 
cultivation considerable tracts of land previously un- 
used for agricultural purposes. 


Against stiff opposition this contract was  ob- 
tained by Messrs. Collier & Beale Ltd., who are 
to be congratulated both on this and on having met 
successfully a very tough specification, 


SOME TECHNICAL FEATURES 


Electrically, the fundamental difficulties of con- 
structing equipment for a frequency in the region of 
75 me/sec. can no longer be considered great, but the 
specification in this instance called for some rather 
unusual features. For example, proper operation had 
to be ensured under ambient temperature ranging 
from 14° F. to 125° F. At the same time, battery volt- 
age variation from — 73 to + 25 % had to be tolerated 
by the equipment without reducing the transmitter 
power output below a given minimum figure, and 
without exceeding a given maximum, or causing over- 
heating and breakdown. Expressed like this, baldly, 
the matter is hardly in true perspective with relation 
to the difficulties involved, and considerable technica! 
resource and ingenuity had to be exercised in order 
to meet the required conditions. For example, it 
was found that the oscillator crystals had a discon- 
certing habit of ceasing to function within a certain 
small temperature range, and considerable develop- 
ment work was required before a suitable oscillator 
circuit was devised which enabled the oscillator to re- 
main functioning over the whole range of temperature 
required. 


Another requirement was for extreme compactness 
in the mobile sets, so that a motor-driven air-blower 
had to be used. This brought its own set of problems, 
since provision had to be made for preventing insects 
from being drawn into the “works” by the blower. 
The sets had to be completely tropicalized, and this 
meant the use of special components, specialized im- 
pregnation of all transformers, and the use of fungus- 
repellent varnishes on all the wiring, etc. 


One of the most: difficult problems was that of 
securing the specified transmitter output with the 


(Continued on page 52.) 
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N ry PRODU Ee S ., LATEST RELEASES IN ELECTRICAL 


This section of our paper is reserved for the introduc 


‘ AND ELECTRONIC EQUIPMENT 


tion of new products and space preference is given to 


cur regular advertisers. Advertising rates are charged according to space occupied. For further parti- 


culars contact Advertising Manager, 


R. and E., Box 8022, Wellington. 


The New Pye 77 


A new Pye model is always an event in the world 
of radio—and the model 77 is no exception. 

The Pye 77 is a 5-valve (including rectifier) 8-wave 
bandspread superhet for A.C. power operation. The 
waveband coverage is: Medium Waveband (182-562 
metres); Medium Short Waveband (36-97.8 metres) ; 
and the -11, 13, 16, 19, 25, and 31 metre-bands Band- 
spread. 

Possible tone variations of Fidelity, Brilliant, 
Mellow and Speech ensure that Model 77 provides 
true tone values for all types of radio programme and re- 
corded music. The loudspeaker is of the 6.5in. P.M. 
moving coil type, and sockets are provided for an 
extension speaker of 2-4 ohms impedance: further 
sockets are provided for any normal type of pick-up, 
either for Standard 78 r.p.m. or LP records. 


The cabinet of the Pye 77, in highly polished 
walnut, has been specially designed with a slightly 
sloping front which not only adds to its distinguished 
appearance but has the practical advantage of making 
tuning simpler and more accurate. The dial scale is of 
perspex, edge-lit, with the station names standing out 
brilliantly against a gold background. 

Offered at a retail price of £35 17s. 6d. the Pye 
model 77 is certain to be a steady profit line. Like all 
Pye models the 77 is manufactured by the Akrad 
Radio Corporation Ltd., Waihi, and distributed 
throughout New Zealand by Pye (New Zealand) 
Ltd., P.O. Box 2839, Auckland. 


Two Clipper Models 


THE “CLIPPER” Gram 7 


G. A. Wooller and Co., Ltd., distributors of the 
sensational “Clipper” range of radios and radiograms, 
have now introduced the Clipper Gram 7 (7G4). 

The “Clipper” Gram 7 is a 7-valve luxury radio- 
gram with WIDE RANGE SOUND. but costs only 
70 Guineas. Its reproduction of the full tonal range 
is amazing—and is entirely due to SOUND- 
SPREADING, a revolutionary innovation that en- 
sures the best performance of base and treble at the 
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same time. SOUNDSPREADING is achieved 
through a special audio circuit carefully matched to 
the acoustic properties: of the loudspeaker and 
cabinet, 

The Gram 7 incorporates the famous Garrard 
RC110 three-speed automatic record-changer, which 
gives a superb record reproduction worthy of this 
magnificent “Clipper” model. It plays eight 7 in., 
1Q in. or 12in. records at 334, 45 or 78 r.p.m. The 
modern turn-over Crystal Pick-up unit has readily 
replaceable styli. 

The “Clipper” Gram 7 is housed in a solid oak 
cabinet of striking American design, available in 
light or dark shades. The lowboy cabinet has ex- 
ceptional record storage space for stacking flat a 
large number of 10in. and 12in. discs. 


The “CLIPPER” JUNIOR (Model 5M4). 


Introducing the “Chipper” Junior (Medel 5M4)— 
the lowest priced radio nationally distributed in 
New Zealand. 

The “Clipper” Junior is a truly rematkable 5-valve 
radio—it gives a performance comparable with much 
more expensive models. The 5M4 features improved 
tone control with On/Off switch, and a moulded 
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cabinet ‘of modern design available in a choice cf 
three exciting new colours of ivory, walnut and rich 
burgundy. The retail price—only 14 Guineas. 

While the “Clipper” Junior is ideal as: ae“ first- 
choice” radio in a small home it is also particularly 
suitable as a kitchen or bedroom set, and perfect as 
Qeecbte 

Attractive sales promotion material is available on 
these two “Clipper” models which are offered to 
better radio dealers throughout New Zealand. Prices 
are low but a full dealer margin has been maintained. In- 
quiries are welcomed by the sole N.Z. Distributors, 
G. A. Wooller & Co. Ltd.,, Head Office, Box 2167, 
Auckland; and Branches at 50 Courtenay Place, 
Wellington, and 604 Colombo Street, Christchurch. 


* 


“Herga” Warming Panels 


Devised to provide a source of mediuim-temperature 
radiant heat, “Herga’” Warming Panels have wide 
application in industrial processes, photographic trade 
machines, laboratory apparatus, poultry incubators 
and chick brooders, drying cabinets, greenhouses and 
seed propagators, frost-protection devices, and office 
and shop heating. As a form of domestic heating, 
these panels are particularly safe in bathrooms and 
nurseries, and are eminently suitable for background 
heating to supplement coal or bright radiant electric 
fires. 

They give central-heating comfort at negligible in- 
stallation cost, while running cost is less than the 
usual forms of electric heating. Panels are fully in- 
sulated, absolutely safe under all conditions, indestruc- 
tible, and breakdowns are virtually impossible. 

The “Herga” Panel consists of a specially made 
heating element embedded in asbestos base resin- 
bonded material, which is fireproof, shockproof, tough 
but not brittle, slightly flexible, and may be readily 
drilled near the edges. Complete with junction box 
and wall spacers, panels can be supplied either 3/16 in. 
or tin. thick in two sizes, 16in. x 22in. (350 watt) 
or lo ine x Vian Gl50 watt): 

Terminal inserts are provided on the panel surface 
near the lower edge and have a terminal cover suit- 
able for flexible cable. Vhe fitting of a thermostatic 
control at small extra cost, would further increase 
comfort and reduce running cost. 

Panels can be painted on site with heat-resisting 
paint or distemper to match surrounding, or can be 
supplied stove-enamelled cream. Other colours or 
wood finishes to special order can be supplied. 

Manufactured in England, “Herga” Electric Warm- 
ing Panels are distributed in New Zealand by A. R. 
Hartis Co, bid, PON Box 1007,774-76, Manchester 
Street, Christchurch, who will be glad to welcome 
all inquiries. 


The BEL. Model Alt ‘Cleae: 


A lightweight but sturdy electric cleaner by B.T.H. 
is now available from electrical dealers. Retailing at 
£17 5s., this cleaner has new and exclusive features 
that will make it a best seller as a housetiold aid. 

Greater efficiency is assured, due to an exclusive de- 
sign of dust-bag with a special inner sleeve. This non- 
clogging bag means less frequent emptying, and the 
nap-lined fabric also prevents the issue of fine dust. 

Compact, for use under low furniture, the B.T.H. 
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411 is also self-adjusting to the carpet pile, and is an 
efficient cleaner of linoleum. 

An “on-off” foot-pedal switch is easily operated by 
the tip of the toe. Positioned bristles and searching 
revolving brush remove surface dust and extract in- 
trodden dirt. 

Attachments, which include a dusting nozzle, up- 
holstery brush, cornice nozzle, and extension arm, are 
available as extras for an additional £4 2s. 6d, New 
Zealand Agents for B.T.H. are the National Electrical 
and Engineering Co. Ltd. 


World-famous Festival Recordings 
FIRST RELEASE IN NEW ZEALAND 


In the early part of August, G. A. Wooller & Co. 
Ltd. announced the first release in New Zealand of 
the famous. FESTIVAL, . WESTMINSTER ogand 


VOX recordings including the sensational new 
Festival 78 r.pm. EXTENDED PLAY discs. 
FESTIVAL RECORDINGS include pressings 


from the original recordings of the following out- 
standing studios: 


DECCA* Inc, “ULS: A> ©» CORALS SRecondiines 
U.S.A.; BRUNSWICK Radio Corp., U.S.A.; Record 
Corporation| ot Americas GCA) Wise emo aso nee 
REGENT: BELL; METRONOME, Sweden: 


Originals of these recordings by air mail mean that 
pressings can be released in the fastest possible time 
—right up in line with hit parades. 


WORLD-FAMOUS CLASSICS. G. A. Wooller 
and Company have also released, again for the first 
time in New Zealand, the famous high-fidelity long- 
playing WESTMINSTER and VOX catalogues of 
classics. As is well known, WESTMINSTER re- 
cordings have long been acclaimed by the world’s 
critics for their technical excellence. For the last 
three years Westminster has won the “Oscar” of 
the recording world—Grand Prix du Disque, Paris. 
Westminster also holds the Audio Engineering 
Awards for Symphonic Recording and for Folk Sing- 
ing Recording, and the Downbeat Awards for Piano 
Recording and for Vocal Recording. 


EXTENDED PLAY 78 r.p.m. Another New Zea- 
land first is G. A. Wooller & Co. Ltd’s. release of extended 
play 78 r.p.m. discs—two full length numbers on each 
ed play 78 r.p.m. discs—two full length numbers on each 
side of a 78 r.p.m—made possible by Festival’s unique 
process. One can visualise what this will mean to the 
thousands of record fans whose player units are 
the old style single speed 78. 


TOP LINE PERFORMERS. To give an idea of 
the talent offering, here are some of the names in- 
cluded in Festival, Westminster and Vox catalogues: 
Frankic LAINE, Ella FITZGERALD; DORSEY 
Brethers, Hazel SCOTT, Kay STARR, Louis ARM- 
STRONG, “Charles. LAUGHTON, CaryeGRean 
Lili KRAUS, Noel COWARD, Jimmy DURANTE, 
Marion ANDERSON, Duke ELLINGTON, Harry 
JAMES, Elizabeth SCHUMANN, EILEEN 
JOYCE, London Philharmonic, Vienna Symphony, 
Vienna State Opera, Royal Opera House, Covent 
Garden, and hundreds of others. 


ALL THIS ADDS UP to something really big. 
Famous labels from leading recording studios plus 
the cream of the world’s performers plus classics, 
evergreens and pops plus standard 78, extended play 
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78, and long play 334! This is something that all record 
dealers can well be enthusiastic about—and_ there’s 
more to come yet. What G. A. Wooller & Co. Ltd. are 
offering is matched by the way they offer it—hby 
price and by selling policy, Selling policy is truly 
liberal and full details will be supplied on application 


TOGA, Wooller «& Co. : Ltd P.O. Box 2167, 
Auckland. 
SELLING POLICY: 
(1) SPEEDY RELEASE of American Hits: Hit 
parade numbers will be on sale with a speed 


never before seen in this country. 


(2) EXTENDED PLAY 78 r.p.m.: Exciusive to 
Wooller dealers. 


(3) LIBRARY PARCELS: Add £10 to £15 


more to the value of radiogram sales. 


(4) FREEDOM to reduce price of pops 3 months 
after release. No loading down with dead stock. 


(5) FREEDOM to stock other labels: G. A. Wool- 


ler & Co. Ltd. welcome competition. 


(6) FREEDOM to use old titles for sales promotion: 
No restriction on the use of records to push 
along radiogram sales. The more radiograms 
sold, the more records sold. 


(7) STRONG PLUGGING of new releases: On hit 
parades and sponsored programmes, in advertis- 
ing and special features, the public will be hear- 
ing more and more about the labels of G. A. 
Wooller & Co. Ltd., their artists and their titles. 

This is really big news for the record business. 

A first-class range and a reasonable policy. make 

excellent opportunities for all dealers, 


and 


‘Sole New Zealand distributors for Festival, West- 
munster and Vox recordings: G. A. Wooller & Co. 
Ltd., Head Office, P.O. Box 2167, Auckland. 

Branches at 50 Courtenay Place, Wellington, and 
604 Colombo Street, Christchurch. 


B.T.H. Electric Washing Machine 


_limensely popular in Great Britain, and with many 
thousands of users throughout the world, the B.T.H. 
Washing Machine is currently available in New Zea- 
land. With its electrically driven safety wringer, large- 
capacity bowl, and efficient performance, the B.T.H. 
machine has no equal for home laundry work. 


Distinctive features include a washing capacity of 
113 gallons, pressed-aluminium octagonal bowl with 
enamelled cover top, rounded corners and curved 
edges throughout, resiliently-mounted +h.p, B.T.H. 
motor, drive mechanism and bowl—ensuring quiet, 
vibrationless operation. A special storage compart- 
ment in the cabinet houses the wringer when not in 
use, 

Cabinet dimensions (approx.): Height, 34in.; width, 
22 in.; depth, 22 in. 

Retail price of the B,V.H. Washing Machine is 
£75, and sole New Zealand Agents are the National 
Electrical and Engineering Co. Ltd. 


SS SP SSS SPS TSS TE 
BINDERS FOR “R. & E.” 
These are available to hold 12 issues—price 5s. 6d. 
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Notes from the N.Z. Radio and 
Electrical Traders’ Federation 


These notes are supplied by the N.Z. Radio 

and Electrical Traders’ Federation to whose 

Secretary, P.O. Box 322, Wellington, ‘all 

correspondence and__ inquiries concerning 
same should be addressed. 


GROUP BUYING 


There has been considerable Press conunent, par- 
ticularly by retailers, on the question of certain groups 
who are buying and are securing a preferred rate, Ob- 
viously, there must be two sides to this question, 
otherwise the group-buying schemes would not 
have come into existence. One school of thought 
is that, in the initial stages, a limited num- 
ber of retailers were getting extra business because of 
the inducement offered. Now that the scheme has 
wider ramifications, this particular benefit is greatly 
reduced. Others may claim that this business is cash 
business, and sacrificing a percentage of the retail 
selling price is justified. 

On many occasions, members of Radio Traders’ As- 
sociations ask, “What have we to discuss 2” Surely the 
above question is one which is worthy of discussion 
by radio traders. 


WANGANUI ASSOCIATION 

The well-attended annual general meeting of the 
Wanganui Radio and Electrical Traders’ Association 
took place on July 14, when members were delighted 
to welcome the Federation President. Mr. N. Souper. 
who expressed lis appreciation of Wanganui’s kind 
invitation. 

Mucli time was occupied in discussing matters aris- 
ing from the annual general meeting of the Federa- 
tion, and members were glad to hear from Mr. Souper 
an explanation of the position concerning registration 
of radio servicemen. Mr. Souper stressed the need for 
unregistered but qualified personnel to apply for regis- 
tration as soon as possible. The position of appren- 
tices in the industry was also explained to members. 

Mr. W. Cannons was re-elected President for the 
ensuing year, and at the conclusion of the meeting 
members were entertained at an informal supper 
party. 


WELLINGTON ASSOCIATION 

At the annual general meeting of the Wellington 
Radio and Electrical Traders’ Association, held on 
August 3, Mr. N. J. Hallett, the President, when pre- 
senting his annual report, remarked on the buoyancy 
of the past year for radio and electrical dealers. Com- 
menting on the satisfactory membership strength, Mr. 
Hallett reminded members of the aims of the Associa- 
tion and of the encouragement given to the executive 
by well-attended meetings. 


After giving a brief resumic-of the proceedings of 
the recent annual conference of the Federation, Mr. 
Hallett reported that the Wellington Apprenticeship 
Committee was meeting regularly every month, and 
recommended that members spare no efforts to en- 
courage apprentices, who will be the radio technicians 
and servicemen of the future. 


(Concluded on page 52.) 
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RADIO AND ELECTRICAL APPLIANCE MARKETING 


BY W. L. YOUNG 


Display is one of the most im- 
portant features of any business. 
Particularly is this so, however, 
as far as radio and electrical ap- 
pliances are concerned. Any radio 
or electrical appliance which is 
purchased must serve two purposes 
in the home: it must be useful, but 
it is also equally important that it 
blends in with the general home 
setting. Correct display enhances 
appearance and increases eye- 
appeal, thus stimulating the desire 
to buy. A would-be purchaser who 
is favourably impressed with the 
appearance of an article is prompt- 
ed to inquire further, and desire to 
purchase increases accordingly. 


The matter of display quite 
frequently is associated rather too 
narrowly with window or shop 
display. The issue, however, is 
broader than this. Even the best 
of pictures will suffer if it is not in 
the correct frame, or, worse still, in 
a frame which does not do justice to the picture. 


only one 


The frame which encompasses a window or a shops 
display obviously is the outside appearance of the 
building and the surrounds of the windows. Now, 
not every shopkeeper is blessed with the latest shop 
front or the most modern of buildings. Even with 
the older type of building, much can be done at little 
expense to improve the outward appearance of a 
building or window surround. 

A fault that is common to a number of businesses 
is to renovate their premises or provide new signs 
and then leave these until they are absolutely dis- 
reputable. The cost of repainting signs, etc., on the 
front of any building is not very great, particularly 
as in quite a number of instances advertising signs 
can be incorporated. Many distributors are only too 
happy to make a substantial contribution towards the 
painting of such signs, featuring their lines, because 
they are mutually useful to the retailer and the dis- 
tributor. A retailer must, however, bear in mind the 
fact that it is his business, and the name he trades 
under should be the most prominent sign on his build- 
ing or shop front. On the matter of lines which can 
be featured on signs, naturally the retailer should give 
consideration to lines on which he has sole rights 
or there is a limited franchise. 

Coupled with the appearance of the building is the 
necessity for adequate window lighting, and any dis- 
play to be effective must be properly illuminated. 
Therefore, make the most of the existing lighting 
facilities, and in any alterations you may be consider- 
ing maké generous provision for normal lighting, spot 
lighting, and concealed power sockets which will pro- 
vide for either additional lighting or illuminating some 
fadio or appliance. The correct location of power 


type of appliance 


Window display featuring vacuum cleaners. Particularly note that 


is shown, but numerous features are, 
emphasised by individual cards. 


points also. simplifies the installation of moving. or 
animated displays, which are more arresting than 
stationary objects. Adequate power points also allow 
connections without straggling wires. There are 
certain types of appliances which incorporate light, 
such as electrical fires, and in such cases the lights 
in these appliances should be illuminated. 


We have indicated some steps to smarten up 
the premises and have considered the provision of 
adequate lighting, so that we now arrive at the ques- 
tion of what should be shown and how it should be 
shown. At the outset, we wish to make it clear that 
window dressing is a specially skilled art, developed 
after years of practice and effort. Therefore, it is not 
the purpose of this article to endeavour to make a 
competent window-dresser out of the reader in a 
matter of minutes. The aim is to endeavour to elimi- 
nate the more glaring mistakes, and, if this can be 
done, much will be achieved. 


There are two types of window display: one where 
the window is an individual unit and is usually cut off 
from the shop by some form of partitioning; the other 
is where the window forms part and parcel of the 
shop, and while there is a special display in the win- 
dow the observer has an opportunity of taking in 
articles which may be displayed in the shop rather 
than in the window. With either type of display it is 
important that the window proper should be really 
attractive, because, if the window itself is not attrac- 
tive, the passerby will not stop and your display re- 
mains unnoticed, The most important thing to avoid 
in any window display is over-crowding—that is, 
showing too many different articles. Many well- 
intentioned retailers frequently pack their windows 
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with such a variety of goods that all prospects of an 
effective display are lost. 


In general, it can be taken that the smaller the 
number of items on display the more-:punch will that 
display have. Taking radio as an example, if there is 
a radio display, then all the types of radio sets could 


well be shown; »ossibly more than one of-the smaller 


sets, to give the display balance. However, in such a 
display there should be nothing else. The odd torch, 
battery, electric clock, electric iron, etc., detract from 
the main display rather than supplement it. In the 
complete range of any large radio manufacturer, there 
should be some set which will catch the eye of the 
passerby; whereas, if amongst these radio sets is any- 
thing and everything, the confused assortment ceases 
to be striking: While on the subject of radio, and to 
emphasize the importance of limiting displays, with 
some new release, it could be even desirable to show 
one single type of set with appropriate showcards to 
indicate its special features. One very effective way 
of doing this is to have streamers coming from the 
point of interest to appropriate discs or plaques, 
either suspended or attached to the window. Some of 
the features which come to mind are “special minia- 
ture tubes,” “twin tone control,” “high-fidelity pick- 
up,” “three-speed record changer,” etc. 


On the matter of features, because a trader is 
closely associated with, say, radio, he takes for granted 
many things which are quite new to the retail pur- 
chaser. If, as the result of a display such as we have 
mentioned, a prospect goes in and asks what are 
miniature tubes? What are their advantages? What 
is a high-fidelity pick-up? What are its advantages? 
your sales staff has an opportunity of starting to talk 
to the prospect and get him really interested, and, 
after all is said and done, the more prospects you get 
the more people you have interested, and the greater 
will be your volume of business. It is with a view 
to expanding the volume of business that attractive 
window displays are featured. 


Dealing with the matter of appliance display: the 
writer recalls a very attractive vacuum cleaner dis- 
play where the hoses of the cleaners were formed to 
make notes of music, and the appropriate black and 
white lines were behind the vacuum cleaner hoses. 
The caption was, “STRIKES A NEW NOTE IN 
CLEANLINESS.” Now, if the cleaners had been 
mixed up amongst numerous other articles, they would 
have been lost, but, as they were displayed, the cleaner 
and the name of the cleaner impressed the viewer 
immediately, and the type of display was something 
a little away from the ordinary. 


- Colours should be well chosen when making a dis- 
play; they should not clash and should give a har- 
monious setting to the articles being displayed. Re- 
member, also, that colours, ete., are merely the back- 
ground, and the choice should be such as to throw 
into relief the centre piece or the main items of 
interest. 


Many firms are known for their attractive window 
displays, and, in certain cases, people are on the look- 


‘out to see what will be displayed next. The important 


thing here, of course, is to see that displays are 
changed regularly, and to have a programme and ad- 
here to it..No window display should stay in longer 
than a fortnight. This regular changing of articles on 
display serves several purposes. First and foremost, 
it means that there is always something new on dis- 
play. Then there is the fact that in the space of 14 
days the display does not get an opportunity to be- 
come really bedraggled. Slight dusting may be neces- 
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sary, but, in general terms, it will remain quite bright 
for the period of a fortnight, An important point, and 
this will be of real interest to those people who be- 
moan the fact that the practice of putting everything 
in the window has been frowned on, is that regular 
changing allows a wider variety of merchandise to be 
displayed. Each display will, of course, be attractive, 
and 26 displays in a year will allow a wide variety oi 
merchandise to be shown. 


Shops- which have windows which form part and 
parcel of the shop proper should display goods in 
such a way that it is possible to see into the shop— 
in other words, there must be some gaps between 
taller items to allow the passerby to see right into 
the shop. There is also the fact that where shops form 
a continuation of window displays such shops should 
be reasonably illuminated, particularly in the front 
portion. At night, a person looking in through the 
window will see nothing if the window itself is brightly 
lit and the background dark or dimly lit. 


The reader may say, “Well, I do most of those 
things,” and in quite a number of cases this is true. 
However, if a careful record is kept of the number 
of times your window display. is changed, how many 
different types of merchandise are shown at one time, 
and how much care is taken with each individual dis- 
play, the records would show that quite a lot more 
could be done by the average radio and electrical 
dealer. Your window serves you 24 hours a day, seven 
days a week. Many retailers give much thought to a 
newspaper advertisement which at the most occupies 
a few square inches and which will probably be dis- 
posed of after one day. Surely, then, this silent servant 
is worthy of the fullest consideration. Whether you 
make full use of your display windows or not, the 
overhead cost is the same. Why not make an extra 
effort and put in displays which will be of real value 
to you and will build up not only the prestige of your 
business but also your turnover and profit? 


Our next article will link sales promotion with ser- 
vicing. This should be some consolation to our tech- 
nical friends who may, up to the moment, have con- 
sidered that undue emphasis was being placed on 
straight-out marketing, and the value of the servicing 
pecan eet in promoting sales had been entirely over- 
ooked. 


a 
BACK NUMBERS OF “R. & E.” 
Available from our Office, 

P.O. Box 8022, Wellington. 
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NOW—A BETTER, FASTER, 

MORE COMPLETE SERVICE 

TO THE RADIO AND @ 
ELECTRICAL DEALER 


RADIO PARTS, VALVES, 
TRANSFORMERS, SPEAKERS, 

e RECORD-PLAYING EQUIPMENT, 
ELECTRICAL APPLIANCES, and 
FITTINGS, Etc. 


LEADING MANUFACTURERS REPRESENTED—CHECK 
WITH US FIRST—PROMPT DELIVERY TO ANY TOWN 
OR CITY IN NEW ZEALAND 


S. C. DAVISON LTD. 
WHOLESALERS & IMPORTERS, 
P.O. Box 279 — Palmerston North — 323A Main St: 
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PHILIPS COMMERCIAL MANAGER ON VISIT 
TO BRITAIN AND HOLLAND 


Leaving Wellington 
by air on 27th August, 


Mine Ralphys Slade 
commercial manager 
of Philips. Electrical 
Industries of . New 
Zealand Ltd., spent a 
few busy days in 
Sydney before  pro- 


ceeding on his way to 
Britain and Holland 
on a business trip 
which will occupy 
several months. 
After visiting various. Philips organizations in Hol- 
land and making periodic trips to London, Mr. Slade 


is expected back in New Zealand towards the end 
of the year. 


NEW MANAGER FOR AUCKLAND BRANCH 


OF SWAN ELECTRIC CO. LTD. 


Congratulations to Mr. R. A. Harrington on his 
appointment as manager of the Auckland branch of 
the Swan Electric Co. Ltd. 


ok = 3 *% 
G. A. WOOLLER & CO. LTD—NEW 
CHRISTCHURCH OFFICE 


A new branch office for G. A. Wooller & Co. Ltd. 
was recently opened. in Christchurch, with Mr. C. A. 
Moore as branch manager. 


Brian Brailsford Jack Walch 


The new offices at 604 Colombo Street are in a 
completely new building, and a large showroom pro- 
vides an excellent setting for displays of “Pacific” and 
“Regent” Radios, “Sunbeam” Mixmaster and Shave- 
master, “Crosley” Shelvador Refrigerators, “Autocrat” 
Car Radios, “Flyer” Tricycles, and “Festival” record- 
ings, 
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Colin Moore, the new branch manager, has of 
course, been South Island representative for G. A. 
Wooller & Co. Ltd. for many years. Mr: Moore 
started his business career as a salesman for Stevens 
& Sons I.td. in Christchurch, joining G. A. Wooller 
& Co. Ltd. in 1946 as its South Island representative, 
after being demobilized. 


Able assistance on the sales staff of the Christ- 
church office is provided by Mr. Noel Bateman, one 
of many comparative newcomers to the Wooller or- 
ganization. Noel joined G. A. Wooller & Co. Ltd. 
in April, 1954. From. 1945 to 1953 he was with Swan 
Electric Co., and had risen to the position of South 
Island Sales Manager before he left to join Bradley 
Electrical Co. Ltd. 


With its own branch in Christchurch, G. A. Wooller 
& Co. Ltd. will have the opportunity to provide an 
even wider service to dealers right throughout the 
South Island. 


cg * * 
CHANGE OF ADDRESS: GILES & ELLIOTT 
LTD. 
Messrs. Giles & Elliott Limited, the well-known 


Wellington electrical firm, has now moved to more 
spacious premises at 56 Tory Street, Wellington, 
where it extends a friendly welcome to all clients. 
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BACK IN NEW ZEALAND 


Mr. T. J. F. Spencer, Managing Director of the Akrad 
Radio Corporation Ltd. and a Director of Pye (New 
Zealand) Ltd., recently arrived back from an exten- 
sive business visit to England and the United States. 

‘Mr. Spencer said he found trade very buoyant in 


Noel Bateman Colin Moore 


England, with a new spirit of confidence, which he 
attributes to the removal of rationing. 

Mr. Spencer was impressed by television, both in 
England and in America. He described the pro- 
grammes as “first-class,” and commented on the im- 
provement noticeable in the programme material in 
the 12 months since his last visit, 


ee 
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JACK WALCH JOINS WOOLLER-PYE 
GROUP 


The very rapid expansion of the companies under 
Mr. George Wooller’s control has of late necessi- 
tated many additions to staff, both in Auckland and 
in the Wellington and Christchurch branches. Not the 
least of the new appointments has been the advent 
of Mr. J. Walch as Sales Promotion Manager and 
assistant to Mr. Wooller. 


In England, Jack Walch had 20 years’ experience 
in multiple retail stores with the two largest radio, 
electrical, and cycle companies there before. leaving 
for New Zealand in 1949. In 1950 Jack joined Bond & 
Bond in control of buying and sales promotion. of 
radio, and was associated with the rapid rise of 
Bond & Bond as the largest radio and appliance re- 
tailers in New Zealand. 


The Wooller-Pye executive team in Auckland is 
certainly very powerful in experience, With Ray Fitt 
as Sales Manager for Wooller products, Bert Staff as 
Sales Manager for Pye, and Jack Walch responsible 
for sales promotion in all departments, George Wool- 
ler seems set for a period of intensive development. 
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ANOTHER NEW ADDITION 


Another new addition to the sales team at G. A. 
Wooller & Co. Ltd. is Mr. Brian Brailsford, who, 
we hear, is being employed chiefly on specialized 
selling. His first task with the Wooller organization 
has been concerned with the promotion of the newly- 
released “Festival” recordings. Brian Brailsford will 
be “on the road” again shortly with other lines that 
will be of interest to all in the radio and electrical 
trade. 


Brian Brailsford has had wide experience in whole- 
sale commercial life. For the past five years he has 
been with Bradleys Electrical Co., where he started 
as South Island representative and was later promoted 
to Sales Manager. 


* oo * 


EXTENSION OF ALLUM ELECTRICAL CO. 
LTD’S. ACTIVITIES 


That well-known wholesale electrical and radio firm, 
the Allum Electrical Co. Ltd., already established at 
Auckland, Wellington, Christchurch, and Dunedir, 
has further enlarged its activities by opening a branch 
at Hamilton. 


Full stocks are carried at the new address, and the 
electrical and radio trades in the Waikato are assured 
of prompt deliveries of all the ccimpany’s agency 
lines, including Allen West switchgear; Brown Boveri, 
Scott, Normand & Fracmo motors; Reyrolle plugs 
and sockets; Glovers cables; Vidaflex insulating 
sleevings; Kanthal resistance alloys; A.B. radio 
switchgear and potentiometers; Gilford resistances; 
R. & A. speakers; U.A. car aerials; University meters, 
and, in fact, all equipment normally stocked in the 
other centres. 


A feature of particular interest to the electrical 
trade is the immediate availability of carbon brushes. 
These are manufactured in the Auckland carbon 
brush department, and the Hamilton store has stocks 
of all types in common demand. 


The address is 15 Liverpool Street, the box number 
801, and the telephone number 41-385, 
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A Neat Display 


Corner of showroom in Christchurch office of G. A. 
Wooller & Co, Ltd. 
* * * 
PHILIPS SECRETARY RETIRES AFTER 
27 YEARS’ SERVICE 


Mr, Leighton Lord, Managing Director of Philips, 
wishes Mr. McNeil a happy retirement. 


After 27 years of service as secretary to the com- 
pany, Mr. F. C. McNeil retired from the staff of 
Philips Electrical Industries of New Zealand Limited 
in July. The occasion was marked by a largely- 
attended farewell gathering of staff members, when 
high tributes were paid to his long service by the 
Managing Director of Philips, Mr. L. Lord, and others. 

As the company’s first secretary, Mr. McNeil was 
really part of Philips, as he witnessed the growth of 
the organization from very small beginnings, when 
the staff could be counted on one hand, to the present- 
day New Zealand-wide concern employing some hun- 
dreds of people. His well-earned retirement will be 
spent in Auckland. 

* * * 


AUSTRALIAN TRIPS: BUSINESSMEN 
KEEP IN TOUCH 
Typical of the close contact these days between 
Australian and New Zealand businessmen. was a 
recent plane-load from Whenuapai to Mascot, Sydney. 


(Continued on page 53.) 
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FOR THE TECHNICIAN 


G.E.C.. ELECTRIC CLEANER 


SERVICE INSTRUCTIONS 
Works Test Figures 
Water Gauge, belt off, 14 in min.: 
Water Gauge, belt on, 1lin min.: 


170 watts maximum 
200 watts maximum 
Test on open: orifice 250 watts maximum. 
Flash Test at 1,000 volts. 
Insulation resistance, 2 megohms (new machine). 
Insulation resistance, 1 megohm (used machine). 


Windings 100/10v. 200/10v. 220/30v. 240/50v. 
ohms ohms ohms ohms 
Armature resistance 
between brushes 2.8 10 MA) 17.8 
Field coils (two in 
series ae she es 10.6 10.6 iat 


‘Tolerance: plus or minus 74 per cent. 


Colour code on motor casing for voltage identification : 


Blackespoteke ee sate ates 100/110: volts 
Red=spote =. PEE tae | 200/10 volts 
W ites POtnierac = caw pees 220/30 volts 
IBIGGRS POE at a eatetieeern eee 240/50 volts 


Radio Suppression Condensers 
Two condensers are mounted in motor. 
1 Part No. 3560 Capacitor 0.005 + 0.005 uf. 250v. 
1 Part No. 3556 Capacitor 0.15 uf. 250v. 


See sectional drawing for connections. 


Earthing 


The motor is mounted on rubber, and earth connec- 
tion between motor and casing is made with a metal 
strip from commutator mounting clamp to the con- 
denser fixing clip. The connection to the earth screw 
inside pole near switch is made through trunnion 
hinge pins and metal pole in trunnion. 


Carbon Brushes 

These are of limit travel type to prevent spring 
making contact with commutator should carbons be 
completely worn away. It is not possible to remove 
carbons without first removing motor from casing. 


Motor and Suction Unit 

The motor and suction arrangement is a complete 
unit resiliently mounted in the cleaner casing by 
means of a metal clamp and two screws at the com- 
mutator end. The suction fan end of the motor is 
centred on a conical shaped rubber ring held on a 
projection inside cleaner casing. The connection be- 
tween suction chamber and dust bag union is by a 
shaped rubber moulding, rectangular at the chamber 
end and circular at dust bag. Motor bearings are ball- 
bearings at driving end and sleeve oil retaining bear- 
ing metal bush at the commutator end. These bear- 
ings are amply lubricated on assembly and should not 
require further lubricant for some years. 


Self-adjusting nozzle 


The bottom plate is hinged and spring loaded so 
that the nozzle of the cleaner bears on the carpet with 


the nozzle gives a clearance of 1/16 in. 


TYPE DM 370 


PLUG PIN ASSEMBLY 
ESS RADIO SUPPRESSORS 


WOV— 3592 
200/21I0V— 3593 
oe 3594 

40/250 Vy — 3595 - 


/ JASHE, 
. {SCREW Nei 
FIELO CORE : 


rae ASSEMBLY WOUND = 
Oslo v— 3565 

3603 Ov 3566 
V— 3567, 


a load of approximately 21b. The lowest position of 
to a flat 


surface. 


Wheeis 

These are bushed with oil-retaining bearing metal 
and should be given a spot of oil when the cleaner is 
serviced. 


Revolving Brush 

The brush rotates in self-aligning bushes of oil- 
retaining bearing metal and should be given a spot of 
oil when cleaner is serviced. The bushes are mounted 
in adjustable brackets to take up the wear on the 
bristles. The bristles in the revolving brush should 
not project more than 1/16in. below the guard. 


Dust Bag 
A longer dust valve is fitted inside bag and is sup- 
ported to side of bag by means of a tape. 


DISMANTLING INSTRUCTIONS 

(1) Remove dust bag off bayonet pins and pull out 
socket connector on top of casing. Take out screw at 
bottom of pole and remove pole off trunnion; replace 
screw in key. 


(2) Remove front cover’ plate by pulling forwar d 
top of casting and slip belt off pulley. 


(3) Move trunnion down over rear of cleaner and 
remove the four screws holding the rear half of base- 
plate to the casing on the underside of the cleaner. 
The hinged baseplate will then come away complete 
with trunnion and wheels. 


(4) Slip out spring band inside exhaust outlet and 
remove two screws from clamp at commutator end 
of motor; also remove clamp. Motor and fan unit 
can now be removed bodily, complete with rubber 
coupling, by lifting commutator end of assembly clear 
of carriage casting, and at the same time easing rub- 
ber coupling from exhaust outlet. 


(5) Spring the revolving brush guard plate off studs 
in casing as illustrated on instruction card, 
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INSTRUCTIONS TO DIS- 
MANTLE MOTOR UNIT 


(1) Unscrew carbon brush caps 
and remove brushes. 


(2) Remoye shaped rubber coup- 
ling from exhaust outlet. 


(3) Take out 4  cheesehead 
screws holding .motor frame to 
front hearing plate and carefully 
tap suction casing off motor frame 
spigot, leaving armature in position. 


(4). Take ©3 screws ~ holding 
chamber casting to front bearing 
plate. Suction chamber may then 
be tapped off, breaking the seal- 
ing compound on the machined 
face. When re-assembling, be sure 
CSK screw is inserted in counter- 
sunk hole. 


(5) Holding the armature in 
such a way as to prevent damage, 
unscrew pulley on shaft (left-hand 
thread) by using a }in. spanner 
and draw suction fan off shaft. 


(6) Tap pulley end of shaft 
(taking care not to damage thread- 
ed portion) through front bearing 
plate. 


(7) Remove circlip holding ball- 
bearing in housing with a circlip 
tool, and press out ball-bearing 
from housing. (Note position of 
spring-loading washer.) 


(8) To remove field system from 
motor frame, first unsolder con- 
nections on plug pins, slip off 
spring connectors on brush tubes, 
and take out the small bolts 
through motor frame and lamina- 
tions. Slide out field assembly. 


(9) The bearing bush in the 
motor frame should not be re- 
moved, This bush is of oil-retaining 
bearing metal, and, to ensure that 


saine- is true in diameter and in 


line with the frame spigot, it is 
assembled in a special fixture, with 
correct fitting and sizing pins, The 
oil-soaked pads in the housing are 
held in position by metal caps 
which are sealed to prevent oil 
leakage. 
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COMPLETE pe TOCK N° 36 27, 
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AXLE . STOCK N° 36/8. 
SPACERS STOCK N° 697. SPRING CLIP STOCK N? 3620. 
BASEPLATE STOCK Ne 3609. 
INGE PIN STOCK NP 3624. 
FRONT BASEPLATE 
STOCK N° 3623. 
TRUNNION PIN STOCK NP 3614. 
FRONT WHEEL 
STOCK NP 3612. 


SPRING CLIP 
STOCK N° 3073. 


Org. M.F. 516-8. Part No. 3627. Baseplate Assembly with Trunnion. 
G.E.C. Cleaner D.M. 370 (Gravity Die Cast Models). 


AS ASSEMBLY STOCK N° 
4173. 3627 OKEPT FoR fran eae weet 


SPRING CLP 3620, 


PLATE 3609, 
HINGE PN 3624. — -{- 


BUSH FOR SPRING 
362 


SPACER 737 
Part No. 4173. Baseplate Assembly with Trunnion. 


G.E.C Cleaner D.M. 3708 (Pressure Die Cast Models). 


DRG. MF. 945-8, 


CAIPLETE PCE A CONNECTOR CAT:N°C.7039 
ASSEMBLY STOCK N°3631. WRAPPED WITH BLACKLEY 
TAPE TO BE PULLED DOWN 

RUBBER SLEEVE. POLE ON ASSEMBLY. 


STOCK N? 3135. 
INSULATED COVER 
STOCK NP 3146. 


EARTHING SCREW 
nee 


CABLE SOCKET 
STOCK NP3I40 


no RTE, LEAD — 
EXTERNAL L 3694 


SWITCH 
nel eae STOCK NP3I3 ERNA 
_ STOCK N23136 FLUG COMNECTOR 
: INSTRUMENT HO: BAG HOOK 690: 
SCREWN? 255. STOCK NO 3263. 


SS Ce aa 
Soke Seana 
<a | ISL tt 
SWITCH PLATE 3260 — —— ee 


CAME SLCEVE 3262 


Drg. M.F. 925-8, Part No, 3631. Handle Assembly, 
G.E.C. Cleaners D.M. 370 and D.M. 3798. 
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have yet another instance of the versatility and sound 
technical background of New Zealand’s radio manu- 
facturing industry, of which Collier & Beale forms so 


(From page 42.) 


6-volt battery, which powers the whole equipment, 
down as far as 5.5 volts. In practice, this meant using 
a pair of valves in parallel as the final R.F. amplifier, 
where one of the same type would have met a less 
stringent specification. 


A very high order of receiver sensitivity was called 


for by the specification, and this was handsomely 
exceeded by the final design. Such features as muting 
of the receiver noise at a pre-set signal level, and 
effective noise limiting were included; in addition, a 
somewhat peculiar-shaped A.F. response was called 
for in the modulator of the transmitter. This latter 
was obtained, not without difficulty, by the use of 
unconventional coupling circuits between audio stages, 
and a twin-T network which was included to give the 
response a sharp cut-out at 10,000 c/sec. 

In a short article of this kind, it is difficult to give 
an idea of the many design features that a specialized 
piece of equipment like this must have. Suffice it to 
say that in this job and its successful achievement, we 


MR. SERVICEMAN. 
Our Universal Coils, 
types 40 (Aer), 45 
‘R.F.) and 41 (Osc? 


will. replace any dam- 
* aged R.F. Coil. 


Inductance Specialist 


Re BIG FREGUEN, 
oat Tepes Gay. wer Ln 


distinguished a part. 


N.Z. Radio Traders’ Federation 
(From page 48.) 


The financial statement revealed the Association to 
be in a sound position, and the election of officers re- 
sulted as. follows: President (re-elected), Mr. N. J. 
Hallett; Executive—Messrs. W. L. Young, Fowler,. 
Brown, and Wiseman; secretary-treasurer, Mr. C. 
Archibald; auditors, Gordon Berry & Tait; delegate 
to executive of New Zealand Radio Traders’ Federa- 
tion, Mr. N. J. Hallet ‘delegates to General Meeting 
of N.Z. Radio Traders’ Federation Messrs. N. J. 
Hallett and W. L. Young. 


Attention Radio Enthusiasts 
“R, & E.” KIT-SETS and all RADIO COMPONENTS 
supplied, or Equipment built to order. 
E. H. EARL 


157 Lambton Quay, (Dunbar Sloane’s Building) 
Telephone: 46-434. 


The HEARTof the Portable 


Wellington, C.1. 


i 7 - 
MINIATURE RADIO RECTIFIER 


[W %* Precision- 


Servicing Portables? Re-— 
built | place with STC Miniature 
[y + Peak Radio Rectifiers. The 
performance | world’s standard first 
[yt + Practically choice among progressive 
unbreakable | servicemen. 


Write, phone, or call the Sole New Zealand Agents: 


STANDARD TELEPHONES & GABLES PTY. LTD. 


WELLINGTON Box 593 AUCKLAND Box 571 
CHRISTCHURCH Box 983 WANGANUI Box 293 
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TRADE WINDS 


(Continued from page 49), 


Those on board included George Wooller, Managing 
Director of G. A. Wooller & Co. Ltd. and of Pye 
(New Zealand) Ltd.; Jack Shaeklock, of H. E. Shack- 
lock Ltd., Dunedin; John Scott, of J. and A.P. Scott Ltd., 
Dunedin; Ted Grant, of Waihi, Chief Engineer of Pye 
(New Zealand) Ltd.; R. Robson, of Kirkby Robson, 
Pye dealers in Hawera: Dan Yuill, Manager of the 
hardware division of the Farmers’ cadine:CGor ltd. 
Auckland; Don Alexander, Manager of the radio- 
appliance division of Farmers’, Auckland; Ray Fitt, 
Sales Manager of G. A. Wooller & Co. Ltd.: Keith 
Doyle, General Manager of James S. McAlpine Ltd., 
Auckland; Keith Coe, Director of Bond & Bond, Ltd., 
Auckland. 


Several of the visitors toured the new plant of 
Sunbeam Corporation (for whom G. A. Wooller & 
Co, Ltd. are co-distributors in New Zealand) at 
Campsie, New South Wales—by far the biggest and 
most modern plant of its type in the Southern Hemi- 
sphere. With this plant in operation, Sunbeam now 
have five acres of manufacturing space! There was 
much interest in the range of new appliances being 
prepared for release by Sunbeam in addition to their 
well-known Mixmaster and Shavemaster. First of 
these is the automatic cooker and deep-fryer, which 
has had such success in the States and was released 
in Australia for the first time in July, 

Another point of interest was the plart of James 
Ne Karby Pty. Lid. Kirbys, who are Australia’s 
largest manufacturers of refrigeration, are licensees 
and manufacturers for Crosley Corporation, Cincinnati, 
USA, and G. A.-Wooller & Co. Ltd. are their 
New Zealand representatives. Kirbys have recently 
opened a magnificent new factory at Enfield, New 
South Wales. At this and other Australian plants they 
are manufacturing Crosley Shelvador refrigerators 
and freezers, Crosley air conditioners, Kirby water 
coolers, dehumidifiers, and many other products. 

John Scott, of course, is well known for his Scott 
washer, for which G. A.’ Wooller & Co. Ltd. are 
North Island distributors. Scotts will soon be manu- 
facturing in Dunedin the big-selling American Whirl- 
pool washer, about which more will be heard soon. 

It was on this visit to Australia that George Wool- 
ler and Ray Fitt negotiated arrangements for the sup- 
ply of “Festival” records, which are reported else- 
where in this issue. 
eee 

NEECO BALL 

Vhe Majestic Cabaret, Willis Street, Wellington, 
will be the scene of the annual Neeco Ball, which is 
to be held on Friday, 10th September. There will be 
a floor show and lots of fun for all, and the staff of 
National Electrical and Engineering Co. Ltd. extends 
a cordial invitation to all old and new friends to 
join with them in making this a gala occasion. 
Tickets, 35s. double or 17s. 6d. single, are available 
from Neeco’s road representatives or from Mr. P. B. 
Tucker, of the Wellington office. 


BUILDING A RADIO 
Get a quote on your kit from 


CAMBRIDGE RADIO AND ELECTRICAL SUPPLIES 
38 Cambridge Terrace, 


P.O. Box 6306, “Wellington” Telephone: 51-209. 


Introducing | 
OUR NO 2! 


BRACKET 
LANTERN 


Looks well, and 
is BUILT well, 
Cast aluminium 
construction, with 
brass fittings, Pro- 
jection 8} “in., 
Overall height 
134 in. Available 
in pewter or 
bronze, 


£4 3s. 4d, 
FROM YOUR 


ELECTRICAL 
SUPPLIER 


Also available in ceiling fitment type, in which case 
it is known as NO. 31, at the same retail price. 


4 ROBAT 


PRODUCT 


ROBERTSON & BATCHELOR LTD. 
85 Clarence Road, 
Riccarton, Christchurch 


MULTICORE SOLDER 


New Zealand distributors : GILES RELLIOTH, LTD. Wellington, Auckland, Christchurch, Dunedin, 


Also obtainable From ail branches of TURNBULL & JONES LTD, 


BURGH 
yeti Lqaliader’ 


ANOTHER PANAMA PRODUCT 
* Two 10-inch bars 
* Individual Switching 
* Red Glow Visible at Base 


%* Louvres for Heat Dissipation 
* Crackle Finish 


Pa 
e 
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* Chromium Trimmings peansnt thw hear seme S Aaa ca ts tace at aeatnca esq GGA 
7 fae, at r wha hehe ars 74<t L 527 INYANGN 
Ore Saat Mat wale D> Cae aren etn Mey? To RY owe NAN 
erat CRG ST Vebpras tert a gta? hl tstn ats eR Oe rcv) WAW 
= » ? a7ralh 45401 Yue ah7y yarn a kh Oc hy 4 
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eavic ahovi ra Av ose Saye RavrA Ave pag GAb Se 
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CORY-WRIGHT and SALMON LTD. hnsrctiurcn “buNEDIN 


THE NATIONAL ELECTRICAL & ENGINEERING CO. LTD. 


AUCKLAND ° WELLINGTON - CHRISTCHURCH ° DUNEDIN > HAMILTON 
WANGANUI © HASTINGS e INVERCARGILL 


H.M.V. HEAT CONTROLLED IRON 


Here’s a sales prospect customers WILL LOOK 
OVER with more than casual interest and which 
retailers cannot OVERLOOK tto stock! The H.M.V. 
No 5 Iron is a lightweight, cleverly designed iron that 
is thermostatically heat-controlled for complete safety, 
| selecting at the turn of a dial just the right tempera- 
ture for ironing rayon, silk, cotton, or linen. The 
bakelite handle is heat-resistant and heat-insulating 
: the soleplate is untarnishable . . . uniform 
| ironing is assured . . . and ironing around and 
| over buckles, buttons, pleats, etc., is made easy by the 
iron’s shape. It’s H.M.V., so it must be good—a good 
seller and a good product! 


MAKE INQUIRIES NOW TO: 


AIS MASTERS VOICE .z) un. 


BOX 296, WELLINGTON 
| AE SE EST FEN UE LETC RII I 
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Unskilled Jabour can maintain a production speed of 1,000-1,500 tight 
rivets per hour without undue effort. 


CHOBERIVETING CUTS PRODUCTION COSTS, 
SPEEDS UP ASSEMBLY WORK. 


Every assembly line has a place for the speedier action of a 
Chobert Riveter. The CHOBERT RAPID RIVETING SYSTEM 
surpasses all other methods now in use for joining separate surfaces. 


Rivets are not walled tubes, but are machined from solid stock. 
They are supplied in special containers for speedy loading into riveter. 
ALL CHOBERIVETING REQUIREMENTS ARE AVAIL- 
ABLE EX STOCK. 


Master New Zealand Distributors: 
GAS TURBINES LTD. 
P.O. BOX 2116, WELLINGTON. Telegrams: ‘““GASTURB”’ 


Canterbury Agents: Leonard L. Jones & Son Ltd., P.O. Box 922, 
CHRISTCHURCH 


New Zealand Agents: 


SUPPLIERS 


(Trade Division of H.M.V. (N.Z.) Ltd.) 
WAKEFIELD STREET, WELLINGTON 


Rivet on man- 
drel placed in 
position ready 
for expansion. 


Tight and ex- 

panded Rivet 

and mandrel 
withdrawn. 


Solid effect ob- 
tained when 
Rivet is pinned 


e 
VW. 
i 


REVOLUTIONARY RAPID RIVETING 


C.P.0. Box 296 Phone 54-890 
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CHOBERT RAPID 
RIV E To l_NiG 
WHERE ONE 
SIDES 2ONDY sais 
ACCESSIBLE is 
achieved by using an 
internal broaching 
mandrel which, when 
withdrawn, forces the 
Rivet to swell with 
resultant tight fasten- 
ing. There is suffici- 
ent tail to give re- 
quired ‘‘tear-out’’ 
value and resist vibra- 
tion and stress. Ad- 


* ditional strength and 
* water-tightness — are 
‘achieved by pinning 


rivets. 


September, 1954 RADIO AND ELECTRICAL REVIEW ai! 


i 


5 = : ch yy co 
Y Boe AN sy, Se, 


“ Electric Shaver 


PEON] Ss Wile Zz ER EAN: D 


hor superior shaving 


UNEQUALLED 


VALUE 


For every- 
day ultra- 


SEO at ls 


shaving—quick, clean, close— 

the DANDY Swiss Electric Bw 

Shaver. Shaving head shaves : Le 
perfectly in a jiffy! Clipper head trims super- Se 

uous hair and moustache. No more cuts, rash, or AES 


3 j ——” 
tender skin with DANDY. 


The PYAR INE) LY, shaving 
head cuts. whiskers clean 


and close. 


N.Z. Distributors : T h e 


Russell Import Co. , 
Ltd,, P.O. Box 102 rhe DANDY clipper 


Wellington.» S u p er ; or S W i SS S h aver head trims |__ moustache 


Meee ieee and hair of any length. 
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ELECTRICAL 
CONNECTORS 


FOR 
COMMUNICATION AND 
ALLIED EQUIPMENT 


by 


Films & Equipments Ltd. 
138 Wardour Street, London, W.1. 


A high-quality product universally used for Electronic sid 
S MES 


4 
4 


Low-Level Circuits, Small Power Applications, ete., 
specially suited for uses where perfect contact, limited 
space, and speed of coupling are of paramount im- 
portance. Full details and prices will gladly be sent 


on request from the 


Distributors: 


W. CLARKE (#2) LTD, 


Auckland ® Wellington © Christchurch © Dunedin 


Order Your Stocks 


Available in the 
following sizes. 
84 in. and 114 in. 
Also, 8:1n.;.. Sins, =10in.; 

and 12in. 
We also Manufacture Iron and Toaster 

Elements 
Supplied Only Through Electrical 
B. hs COCKSEDGE & CO; Wholesalers 
LTD. 82 Kent Terrace, WELLINGTON 


Se a ee a ee 


Si 


Dont always beliove your Ey s/ 


Cast your eyes over the three puzzle pictures 
on the right. Each sketch contains two items of 
similar shape. Your eyes tell you, in each case, 
that one item is bigger than the other. Not 
so—Oh, no! Now, if you'll take a pair of 
compass-dividers and check, you'll find that 
there are three perfect pairs of brushes, lad- 
ders, and circles, reading from top to bottom. 
All of which brings us to this point: measure- 
ment—fine measurement to one-thousandth of 
an inch, is necessary in mass production and 
assembly. You can’t afford to believe your eyes. 
So, if you have any production requirements 
concerning component parts machineable from 
bar stock—any diameter up to 23 in. round 
section—we can handle your work, any quan- 
tity, with speed and accuracy. 


AUTO MACHINE MANUFACT- 
URING COMPANY LTD. 


18-20 NELSON STREET, AUCKLAND C.1. 
P.O. Box 179. Telephone 31-638 (3 lines). 
Telegrams: “Auto.” 
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i Positive earth connection irrespective of 

type of plugall! 

| Ribbing of earth clip increases pressure 
against plugall and retains spring effect over 
life of element. 


| Eutron are the easiest element to sell, they’re 7 
. known to your customers through a large SIA 
programme of radio advertising over 11 GE 1= NO @ 


| stations, plus screen and press advertising. 


Manufactured by: 


ELECTRIC UTILITIES CO. LTD. 


Subsidiary of Nicholsons Holdings 


316 GREAT NORTH ROAD, GREY LYNN, AUCKLAND 
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